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IHosicHuTeIbHAA 3aMIMCKA

I'eomerpust sBisieTcss OAHMM M3 0a30BBIX KypCOB Ha YPOBHE CpEJHEro oOIlero
00pa3oBaHus, TaKk Kak 00eCIeunBaeT BOZMOXKHOCTh U3YUSHHSI JUCIUILUIMH €CTECTBEHHO-HAYYHOM
HAIpPaBJIECHHOCTH M IPEAMETOB I'yMaHUTapHOro LUKJA. [I0CKOIBKY JIOrMYECKOEe MBILNUICHUE,
dopmupyeMoe TMpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSATHWHBIX OCHOB T'€OMETPUH, IpH
JIOKa3aTeNIbCTBE TEOPEM M IIOCTPOCHMM LENOYKHM JIOTMYECKMX YTBEP)KICHUN IIpU PELICHUH
FEOMETPUUYECKUX 3a/lad, YMEHHUE BBIIBUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIb3YIOTCS NIPU PELIEHUM 3a/lad €CTECTBEHHO-HAY4YHOIO LMKJA, B YACTHOCTU (U3UYECKUX
3a1a4.

Ilesnb ocBoeHust nporpamMmMel yueOHoro kypca «l'eomerpus» Ha yriryOJ1EHHOM YPOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aromuXcs TMpPU W3YYEHHUH TE€OMETPUH, Kak
cocTaByIsAOLIeH MpeaMeTHON obnactu «MaremaTtuka ¥ HH(pOpMaTHKa» yepe3 oOecreyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HWCIOJIb30BaHUS 0ojiee IIyOOKMX T€OMETPHUUYECKUX 3HAHWNA U
NeHcTBUH, creln(UYHbIX F€OMETPUH, U HEOOXOJUMBIX ISl YCHEIIHOro NpOo(ecCHOHANIBHOTO
00pa30BaHMs, CBSI3aHHOTO C UCIIOJb30BaHUEM MaTEMATUKH.

[TpuopuTeTHBIMU 3a7jauaMH Kypca T€OMETPUHU Ha YIIIyOJEHHOM YpOBHE, pacIIUPSIOLIMMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCSI:

paclIMpeHHe MPEACTaBICHUS O TEeOMETPUM KakK 4YacTU MHUPOBOM KYIbTYpbl H
(opMHUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHupOBaHUE TPEICTABICHHUS O MPOCTPAHCTBEHHBIX (HUTypax Kak O BaXHEUIIHX
MaTEMaTHYECKUX MOJEIIAX, T03BOJISIONIMX OMMCHIBATh U U3y4aTh Pa3HbIE SBJICHUS OKPYKAIOILIErO
MUpa, 3HaHUE MOHATUIHOTO amnmnapara 1o pasaeny «CtepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMHUpoBaHKE YMEHHMSI BJIaIeTh OCHOBHBIMU MOHATUSIMH O MPOCTPAHCTBEHHBIX (UTypax
U WX OCHOBHBIMH CBOWMCTBAaMH, 3HaHHE TeopeM, (OopMyn M yMEHHE WX NPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMbI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

dbopMHpOBaHHE YMEHHs paclio3HaBaTh Ha 4YEPTEk,ax, MOJENIAX W B PEATbHOM MHpPE
MHOTOTPaHHMKH U Te€Jla BPALICHUsI, KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopMHupoBaHHE  TOHMUMAHHS  BO3MOXKHOCTH  aKCHOMATHYECKOTO  TOCTPOCHUS
MaTeMaTHYeCKUuX TeopHuil, (GopMupoBaHHE MOHMMAHHUS POJM AKCMOMATHKH IPH NPOBEICHUU
paccyXIeHui;

¢dbopMHpOBaHHE yMEHHUS BJaJe€Th METOJAMH J0Ka3aTeJbCTB W AITOPUTMOB pELICHU,
YMEHMSI HX TNPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXKAECHHUA B XOJ€ PpELICHUS
CTEpEOMETPUYECKUX 337ad M 3a7a4 C [PaKTUYECKHUM CcojepkaHueM, (opMHUpOBaHUE
IPEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeIbCTB MpU OOOCHOBAHUM MAaTEMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B IIPOBEJEHUM I€YKTUBHBIX PACCYXICHU;

pa3BUTHE U COBEPUICHCTBOBAHUWE HWHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
0o0yyaroImuxcs, MO3HABATEIIbHOM AKTUBHOCTH, HCCIIEAOBATENbCKUX YMEHUH, KPUTUYHOCTHU
MBIIUIEHUS], UHTEPEca K U3Y4EHUIO T€OMETPUH;

¢dopmupoBaHre (QYHKIIMOHAIBHOW T'PaMOTHOCTH, PENEBAaHTHOM TE€OMETpPUU: YMEHHUs
pacrno3HaBaTh IPOSBIECHUS FTEOMETPUUECKUX MTOHITUH, 0ObEKTOB M 3aKOHOMEPHOCTEHN B peaibHbIX
KU3HEHHBIX CHUTYyallMsX W TpPU HU3YYEHUM JIpYTHX Y4eOHBIX NPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN W 3aKOHOMEPHOCTEW, MOJEIUPOBAHUSA pEATbHBIX CHUTYallMd, HCCIIEIOBAaHUSA
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIPETALH IT0OTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZEpKATEeNbHBIMU JHHUSIMH yueOHoro kypca «['eomerpusi» B 10-11
Kkjaccax sBisArOTCs: «IIpsMble M IUIOCKOCTM B IpOCTpaHCTBe», «MHororpanaukmu», «Tena
BpaunieHus"», «BEKTOpbI 1 KOOPAMHATEI B IPOCTPAHCTBEY, «/{BHKEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo ®PI'OC COO TpebGoBaHUE «yMETh ONEPHUPOBATH MOHITUIMU,
pEeBaHTHBIMHU T€OMETPHUH Ha yriayOn€éHHOM ypoBHe oOyuenus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJEepXKaTelIbHBIM JIMHUAM Y4eOHOro Kypca, a (OpMHUpPOBaHHME JIOTHYECKUX YMEHHI
pacnpenensercs He TOJIbKO M0 COIepKaTelbHbIM JIMHUSAM, HO U 110 rojam o0ydenus. Conepkanue
00pa3oBaHusl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
IIPOrpaMMBbl, pacipeeIEHHBIM 10 rojilaM 00y4eHHUsI, CTPYKTYPUPOBAHO TAKKUM 00pa3oM, YTOOBI KO



BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOIIpOocaM o0yyaromiecs: 00paiaiuch HEOAHOKPATHO. ITO
MO3BOJIIET  OPraHM30BaTh  OBIAJICHHE TCOMETPUUECKUMHU TIOHATUSAMHU W  HaBBIKaMU
MOCIIE0BATEIbHO U MOCTYNATENIbHO, C COONIOJCHUEM MPUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE
3HAHMS BKIIFOYATh B OOIIYIO CHCTEMY F€OMETPHYECKHX MPEACTABICHUN 00YJIarOIINUXCSl, PACIIUPSIS
U yriyonsis e€, 00paszys MpoYHble MHOXKECTBEHHbBIE CBSI3H.

[lepexon K U3y4EHHIO FTEOMETPHUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISIET:

co3iath ycnoBus i AuddepeHuranuu oO0y4yeHUs, MOCTPOCHHUS HHIMBUIYaTbHBIX
o0pa3oBaTeNbHBIX  TporpamMyM,  OOecrneduTh  yrIyOJIEHHOE  W3YYCHHE  T'€OMETpUU
KaK COCTaBJIsIIoNIel yueOHoro npeamera «MaTemaTHKay;

MOJATOTOBUTH O0YUAIOIUXCS K TMPOJAODKCHUI0 M3YYCHHSI MAaTEeMAaTUKH C YYETOM BhIOOpa
Oynymeir npodeccuu, obecrieunBasi TPEEMCTBEHHOCTh MEXIy OOmMUM M TPOo(ecCHOHATLHBIM
o0pa3oBaHUEM.

Ha wmsyuenue ydeOHoro kypca «l'eomerpusi» Ha yriiyoJ€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 kiacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Hefeno).

1. Copnep:xxanue yueoHoro npeamera «I'eomerpus»

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE IOHATUS CTEpeoMeTpuu. Touka, psimasi, IJI0CKOCTh, IPOCTpaHCcTBO. [loHsTHE
00 aKCHOMAaTUYECKOM ITIOCTPOEHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH U CIIACTBUS U3 HUX.

B3anMHOe pacrionokeHne npsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIUECs, apaJIeIIbHbIE 1
CKpeluBaromuecs npsamele. [Ipusnaku ckpemuBaromuxcs npsamsix. IlapamienbHocTh NpsAMBIX 1
IJIOCKOCTEW B IIPOCTPAHCTBE: MApaJUICIIbHBIC IIPSMBIE B IIPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX
OpsIMBIX, NApaUIEJBHOCTh HpsIMOM M Iockoctd. [lapannensHoe M LEHTpanbHOE
MPOEKTUpOBaHKE, n300paxenue ¢puryp. OCHOBHBIE CBOMCTBA MapaJUIEILHOTO TPOSKTUPOBAHMS.
N300paxkenue ¢puryp B napamielbHON NPOEKIMU. YTIIbl C COHANIPABICHHBIMU CTOPOHAMH, YTOJI
MEXIYy NPSAMBIMH B MPOCTPAHCTBE. [lapajuieIbHOCTh INIOCKOCTEN: IMapalIeIbHbIE IJIOCKOCTH,
CBOMCTBA MapajienbHbIX Iiockocteil. [Ipocreiimue npocTpancTBeHHBIE (DUTYPBI Ha MIIOCKOCTH:
TETpa’aAp, NapaJJIeJIeNUIE], TIOCTPOCHUE CEYEHU M.

IlepnieHIUKYIAPHOCTE MNPSAMOM W IUIOCKOCTH: IIEPIEHIUKYISAPHBIE IMpsMBIE B
IIPOCTPAHCTBE, IIPSMBbIE MApAUIEIbHBIE M IEPIECHAUKYISAPHbIE K IUIOCKOCTH, IPHU3HAK
NEPIEHAUKYJIAPHOCTH IIPSAMOM U INIOCKOCTH, TEOpEMA O NPAMOU MEPIEHAUKYIISIPHON INIOCKOCTH.
OproroHanbHoe NpoekTupoBaHue. [lepneHaAuKyasp W HaKJIOHHBIE: PAacCTOSHUE OT TOYKHU J0
IUIOCKOCTH, pPAaccTOSHUE OT NPSIMOM [0 IUIOCKOCTH, NpPOEKUus (UIypbl Ha IJIOCKOCTb.
IlepneHAUKyYIAPHOCTD IUIOCKOCTEN: MPU3HAK MEPIEHAUKYIIPHOCTH ABYX IIJIOCKOCTEN. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIuIBl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOU U INIOCKOCTBIO, ABYTPAHHBIN YIOJI, IMHEWHBIN
yYroa JBYIPaHHOrO yria. TpEéXrpaHHbIi W MHOrorpaHHble yribl. CBOWMCTBA IUIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Bunbl MHOrOrpaHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yroiabHas Ipusma,
npsiMasi 1 HakJIOHHAs MPU3MbI, OOKOBas M TOJIHAsg MOBEPXHOCTh npusMebl. [lapannenenumnen,
NPSIMOYTOJIBHBIN Napajulelienunes MU ero cpoicTBa. KpaTyaliime HyTH Ha MOBEPXHOCTU
MHOTOrpaHHuKa. Teopema DOiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojibHasi MUpaMua, MpaBUIbHAs U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX I'paHei
MpaBUIBbHON mNHpaMubl. IIpaBuibHBIE MHOTOTpaHHHMKH: NPAaBWIbHAS NMPU3Ma W IPaBHIIbHAA
nUpamMu/a, MpaBuiIbHas TPEYrojbHasi MUPpaMUAa U IPaBUIIbHBIN TeTpasap, KyO. [IpencraBienue o
IIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTa’ApP, AOJEKadIp U UKOCAIP.



Brruucnenue sneMeHTOB MHOTOTPAaHHUKOB: pEOpa, muaronanu, yribl. [1nomans 60koBoi
MIOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOM MPU3MBI, IIOLIA/ (b OCHOBAHHI, TeOpeMa 0 OOKOBOM
HOBEPXHOCTHU NpsiIMOM npu3Msbl. [lnomans O0KOBOI MOBEPXHOCTH U MOBEPXHOCTU MPaBHIILHON
IpaMUbl, TEOPEMA O IUIOLAAN YCEYEHHON TUPAMUIBI.

CumMMeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABUIBHBIX MHOTOTPAaHHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOTOTPAHHUKE: CHUMMETpHUsS MapajliesIeNue a, CUMMETpUs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIIBbHON TUPAMU/IBL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIC, COHAIPAaBICHHBIE U IPOTUBOIOJIOKHO HAIPABICHHBIE BEKTOpPHI. PaBeHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOPAMH: CJIOKEHUE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOKCHHE BEKTOpa Ha 4nci0. CBOMCTBA CII0KEHHs BEKTOPOB. CBONMCTBAa YMHOXKCHMS
BEKTOpa Ha 4uci1o. [lonsaTne KoMIuTaHapHbIe BEKTOPHI. [[pu3HaK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pPa3lnoXEHUM BEKTOpAa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npocTpaHcTBe. KoopanHatel BekTopa. CBsi3b
MEXJy KOOpJUHATaMHM BEKTOpa M KOOpAMHATAMU TOYEK. YTOJI MEX1y BekTopamu. CkalspHOe
IIPOU3BEICHNE BEKTOPOB.

11 KUIACC

Tena BpameHus

[ToHATHS: UMIMHApPUYECKAss IMOBEPXHOCTh, KOHWUYECKas IOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, 00pa3yroIire nopepxHocteil. Tena BpamieHus: HUIMHAP, KOHYC, YCEUEHHBII KOHYC,
cdepa, map. B3anmuoe pacronoxxenue chepbl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N3o00paxenue Ten BpallleHUs Ha MIIOCKOocTU. Pa3BépTka nuununapa u konyca. Cummerpus chepsl
U 11apa.

O6béM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOJIBHOTO
napajienenunena u cueactsus u3 He€. OO0bEM NPSAMON W HAKIOHHON NPHU3MBI, IHIUHIPA,
nupamMuibl 1 KoHyca. O6bEM mapa 1 apoBOro CErMeHTa.

KoMOuHanmu Tten BpaileHuss W MHOrorpaHHUkoB. I[Ipu3ma, BhnHcaHHas B IMJIMHAD,
onucaHHasg okojio muwinHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOrpaHHKKA, OTMCAHHOTO OKOJIO Cepbl, cephl, BIMCAHHOMN B
MHOTOTPaHHMK WJIM TEJIO BPALLCHMUS.

[Inomianp MOBEpXHOCTU IMJIMHAPA, KOHYca, miowmaab cheprl u e€ yacreid. [lonoOue B
npoctpaHcTtBe. OTHomeHHMe O00BEMOB, IUIOIIAAECH IMOBEPXHOCTEH MOJOOHBIX  (Uryp.
[IpeoOpazoBanue mnonodbus, romorerus. PemeHue 3amad Ha IJIOCKOCTH C HCIIOJIB30BAHHUEM
CTEPEOMETPUYECKUX METOJIOB.

[loctpoenne cedyeHWii MHOTOTPAHHUKOB M TN BpalIeHMs: CEUEHHUS MMIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEUYEeHHs KOHyca (mapajiesibHble OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEUEHHs Ilapa, METOJbl IMOCTPOEHHUS CEUEHUI: METOJ| CIE/OB,
METO]] BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ, IEPEHOCA CEKYILEN TUIOCKOCTH.

BekTopbl M KOOpANHATHI B IPOCTPAHCTBE

BekTops!l B npoctpancTBe. Onepanuu Hal BEKTOpaMHu. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOIO yMHOXEHHMs. lIpsmoyrospHas cuctema KOOpAMHAT B INPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIN METO/ MpH
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JBMKeHNS B IPOCTPAHCTBE

JIBwxenus mpoctpancTtBa. OtoOpaxenus. JIBuxkeHus u paBeHCTBO Quryp. OOmme
CBOMCTBa JABW)KEHHMH. Bunbl ABM)KEHMH: NapajuieNbHBIA IMEPEHOC, LEHTpajbHas CUMMETPHS,
3epKajibHasi CHMMETpPHsI, TOBOPOT BOKpYT mpsMoii. [IpeobpazoBanus nonodus. Ilpsmas u chepa
Olinepa.



B ¢denepanbHBIX W pErHOHAIBHBIX MpOIENypax OLEHKH KadecTBa 0Opa3oBaHUs
UCIIOJIB3YETCS MepeueHb (KOANU(PUKATOP) pacpeIeICHHbIX 110 KiaccaM IMPOBEPSEMBIX 3JIEMEHTOB
COJIep’KaHus 10 MaTEMaTHUKE.

[IpoBepsiembie aemeHThI coaepskanus (10 kmacc)

Kon [IpoBepsieMblIil 3JIEMEHT CoEepKaAHUS

7 I'eomerpus

OcHoBHbIE NOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTb, IPOCTPAHCTBO.
7.1 [lonatne 00 aKCMOMAaTUYECKOM TIOCTPOCHUH CTEPEOMETPHH:  aAKCHOMBI
CTEPEOMETPUH U CIEJCTBUS U3 HUX

B3aumHOe pacnosjokeHue npsAMbIX B IIPOCTPAHCTBE: IEpPECEKaroLIuecs,
IapajuleJIbHbIE ¥ CKpeuuBarouiyecs mnpsmble. [lapainenbHOCTh NpsAMBIX H
IJIOCKOCTEM B IPOCTPAHCTBE: IApaJUIeIbHbIE IPSMbIE B IIPOCTPAHCTBE,
[apaJUIEIbHOCTh TPEX MPSAMBIX, NAPAIICIbHOCTD NPSIMOU U IUIOCKOCTU. YTJIBI C
COHANPABJIICHHBIMA CTOPOHAMH, YIOJ MEXAY HPSIMBIMM B IIPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH:  NapajulelbHBIE  IIJIOCKOCTH,  CBOMCTBA
napajyieNIbHBIX  TuIockocTei. [Ipocreifmme mnpocTpaHcTBeHHBIE (UTYpBI Ha
IUIOCKOCTH: TETPasdp, Ky0, napasuiesnenunes, IOCTPOEHUE CEUeHU
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[lepneHIUKyYNSIpHOCTh HPSIMOW M IJIOCKOCTU: NEPHEHAUKYJSPHBIE IMPSMbIE B
IIPOCTPAHCTBE, IpPsMBIE MAapaJUICIbHbIE W MEPIEHIUKYISAPHBIE K IIIOCKOCTH,
MIPU3HAK MEPHEHAUKYISIPHOCTH MPSMON M IUIOCKOCTH, TeopemMa O MpsSMOM
NEPIEHIUKYJIAPHON TUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YrOJ MEXAY MPSAMOU U
7.3 IUIOCKOCTBIO, JBYTPaHHBIA  yroJl, JMHEHHBIA yroJl JIBYIPAHHOIO  yIJIa.
[lepnieHIuKynsIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
OT MOpsMOM /0  TUIOCKOCTH, MpOeKIuss  (GUryppl Ha  IUIOCKOCTb.
[lepneHIUKYNSIPHOCTh  IJIOCKOCTEH: MpPHU3HAK MEPIEeHIUKYISIPHOCTH  JIBYX
miockocTeil. Teopema o Tpex neprneHauKyIsIpax

[loHsAiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHHKA, BBIINYKIBIC H
HEBBIITYKJIbIE MHOTOT'PaHHUKH, pa3BepTKa MHOrorpanHuka. [Ipusma: n-yronbHas
MpU3Ma, rPaHy U OCHOBAHUS MPU3MBI, NIPsIMasi U HAKJIOHHAs MPU3MBbI, OOKOBas U
[IOJIHAsE ~ IOBEPXHOCTb  IIPU3MBL. [Tapamtenenurnen, MIPSAMOYTOJIBHBIN
napajuieJienuIe] U ero corcrea. Ilmpammaa: n-yrojgpHas NUpaMuad, TPaHu U
74 OCHOBaHHE MUPAMUbI, OOKOBast ¥ MOJIHAs TOBEPXHOCTh MUPAMHU/IbI, PaBUIIbHAS
U ycedeHHass mnHpamMuga. OJeMEHTbl Hpu3Mbl W nupamuiabl. [IpaBunbHbIE
MHOT'OTPAaHHUKHU: MOHATHE IIPABUIBHOIO MHOIOTPaHHUKA, [IPAaBUIIbHASA MIPU3MaA U
MpaBUJIbHAsA NHPAMUJA, NPABWIbHAS TPEYrojibHas INHUpaMUa U MPABUIbHBINA
TeTpa’ap, KyO. IlpeacraBieHne O NpPaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noneka’ap u ukocasap. CedeHust NpU3Mbl U IUPAMHUIBI

CumMeTpusi B MPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIIBHO TOYKH, HPSIMOMH,
7.5 IJIOCKOCTH. JJEMEHThl CHUMMETPUM B NUPaMHAAX, Mapajviejenunenax,
MPaBUIBHBIX MHOTOTPaHHUKAX

Brruncnenue 3ieMeHTOB MHOTOTPAaHHUKOB: pedpa, AuaroHanu, yrisl. [lnomansb
OOKOBOW MOBEPXHOCTU M TIOJHOM TOBEPXHOCTH MPSIMON NPU3MBI, IUIONIAIb
OCHOBaHUH, TeopemMa O OOKOBOW IOBEPXHOCTH NpsAMON mpu3Msbl. Iliomans
OOKOBOW TOBEPXHOCTH W TOBEPXHOCTH MPaBHJIBHOW NHpPaMHJIbI, TeopemMa o

7.6




momaan yceueHHoW mupamunbl. [lonarune 06 obobeme. OO0BEM NHpPaMHIBI,
TIPU3MBI

HO,Z[O6HBI€ T€lIa B IIPOCTPAHCTBE. CooTHonleHus MCOXOY IIIoaasaMHu

7.7 o
MMOBEPXHOCTEH, 00bEeMaMH MOAO0HBIX TET
[IpoBepsiembie asieMeHThI conepkanus (11 xnacc)
Kon [IpoBepsieMbIii 2JIEMEHT CoepKaHUS

6 I'eomerpus

Hunuuapuyeckass MOBEPXHOCTh, 00pa3yloOIIMe MMIMHIPUYECKON MOBEPXHOCTH,
6.1 OCh IIWIMHIPUYECKON TmoBepxHOCTU. [lunmuHap: ocHoBaHuWs W OOKOBas
MOBEPXHOCTh, 00pa3ymollias U 0Ch, IUIOIMIA/ b OOKOBOH U MOJHON MOBEPXHOCTH

Konunueckas IMOBCPXHOCTD, 06p213y}OH_II/IC KOHHYECKOM IIOBCPXHOCTHU, OCb H
BCPIIMHA KOHUYECKOM ITOBCPXHOCTH. KOHYCZ OCHOBAaHHUC U BEPIIWHA, 06pa3y101ua;1

6.2 . 2 9
U OCh, IUIOIAJAb OOKOBOW M TOJHOW TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
00pasyroIire 1 BhICOTa, OCHOBAHHS U OOKOBAs IIOBEPXHOCTh
Cdepa u map: neHTp, paanyc, T1aMeTp, II0Maab NOBEpXHOCTH chepsl. BzanmHoe
6.3 pacroyioskeHue cepbl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIIonaan
cdepsl
6.4 N300paxkeHue Ten BpalleHus Ha TUIOCKOCTH. Pa3BepTka IIIIMHIpA U KOHYCa
6.5 KomOuHammu Ten BpalieHUuss ¥ MHOTOIPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBINA

okoJio chepsl, chepa, BliMcaHHAsT B MHOTOTPAHHUK, HITU TEJIO BPAIICHUS

[Tonsitue 06 oOveme. OcHOBHBIE CBOIiCTBa 00beMOB Ten. Teopema 006 oOneme
6.6 NPSIMOYTOJIBHOTO Tapaijenenunesa M cieactBus u3 Hee. OObeM IWIMHApA,
koHyca. O0beM 11apa 1 mIomaabs cepbl

[Tomo6upie Tema B mpoctpancTBe. COOTHOIICHHMST MEXKAY — IUIONMIAISIMU

6.7 o
MOBEPXHOCTEH, 00beMaMH MOAOOHBIX TET
6.8 Ceuennst uunuHApa (MapauieTbHO U MEPHNEHAUKYISIPHO OCH), CEUYCHUs KOHYca
' (mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHHUs I1apa
BekTop Ha miockoctd M B mpocTpaHcTBe. Cl0KeHHE M BBIUMTAHHE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4Kciio. PaznokeHne BeKTopa no TPeM HEKOMILJIAHAPHBIM
' BektopaM. [IpaBuino mnapawienenunena. PemeHwe 3amad, CBS3aHHBIX C
MIPUMEHEHUEM MPABUJI ACUCTBUMN C BEKTOpaMU
[IpsiMoyronbHasi cucteMa KOOpAMHAT B mHpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATaXx. YTol Mexay Bekropamu. CkanspHoe

IIPOU3BEICHUE BEKTOPOB. BrIUnCIeHNE YyITI0B MEXKIY NPSAMBIMU U IUNIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/T ITPU PEIIEHUHA FTEOMETPUUYECKHX 3a/1a4

Jnist mpoBeieHHsI €JMHOTO rOCyIapCTBEHHOI0 IK3aMeHa o MaTemartuke (nanee - EI'D no
MaTeMaTHKE) UCIIOJIb3yeTCs IepedeHb (KOAU(PUKATOP) 2JIEMEHTOB COIEPIKAHMSL.



[Tepeuennb 351eMEHTOB coJiepKaHusl, mpoBepsieMbix Ha EI'D
110 MaTeMaTHKe

Kog [IpoBepsieMblii 27IEMEHT COACPKAHUS
1 Hucna u BEIYMCIICHUS
1.1 Harypanbnsle u neinsie yncna. [Ipu3sHaku 1e1MMOCTH LEIIbIX YUCEel
1.2 Panmonansubie uncna. OOBIKHOBEHHBIC W JIECATHYHBIE JPOOH, IPOIICHTHI,
OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH
1.3 ApubdMeTniecKkuii KOpeHb HaTypaJIbHOU cTeneH . J[eficTBUS ¢ apuMeTHISCKUMU
KOPHSIMH HaTypaJIbHON CTEIIEHU
14 Crenenb ¢ uenbiM mnokazarteneMm. CTeneHb € palMOHAIBHBIM TOKa3aTelIeM.
CBoiicTBa CcTENIEHU
1.5 CuHYC, KOCUHYC M TAHI€HC YMCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOI0 apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuuHbIC U HATYpaIbHbIE JTOTapU(MBI
1.7 JleiicTBuTeNbHBIC YWCTA. ApPUPMETHYECCKHE OIEpaluu C JACHCTBHTEIHLHBIMU
gyrciaamu. [lpuOnmkKeHHbIe BBIYMCIICHUS, TMpaBWJIA OKPYIJICHUS, TPUKUAKA |
OLICHKA PE3yJIbTaTa BHIYUCICHUI
1.8 [IpeobOpaszoBanue BrIpaKCHUIMA
1.9 KommuiekcHble yncia
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enble u qpoOHO-palliOHANIbHBIE YPAaBHEHUS
2.2 HppaunoHalibHbIE ypaBHEHHUS
23 Tpuronomerpuyeckue ypaBHEeHHs
24 [TokazarenbHble U JorapuMHUUEcKre ypaBHEHUS
2.5 ensie 1 ApoOHO-paIIMOHATIBHBIC HEPABEHCTBA
2.6 UppanmonanbHbie HEpaBEHCTBA
2.7 [TokazarenbHble U JorapumMuUecKre HepaBeHCTBA
2.8 TpuronomeTpuyeckre HEpaBEeHCTBA
29 CucteMsbl M1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHEHM:, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cuctemMsl TMHENHBIX ypaBHEHUN. ONpeeanTeNb MaTPHULIbI
3 OyHKIMH U TpaPUKU
3.1 Oyukuus, cnocoObl 3aganust GyHKIuK. I'papuk GyHkuuu. BzaumHo obpaTHbIE




¢dbynkuun. YetHsle u HedeTHBIE GyHKIUU. [leprnonnueckue GyHKIMN

32 OOnacte ompeneneHuss U MHOXKECTBO 3HaueHWd ¢(yHkimu. Hymm Qynkimm.
[IpomexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (YHKIIHH.
MaxkcumymMbl 1 MUHUMYMBI QyHKUMU. HanOombinee M HanMMeHblIee 3HAYCHHE
(GYHKIIMN Ha IPOMEKYTKE

33 Crenennas GyHKUIMS ¢ HaTypaJbHBIM M IICJIBIM TOKasareieM. Ee cBoicTBa u
rpaduk. CBoicTBa U TpadUK KOPHS N-0i CTEIICHU

34 Tpuronomerpuueckue QyHKIIUN, ©X CBOWCTBA U TpadUKH

35 [Toka3zarenbHast U norapupmMuueckas QyHKIUN, UX CBOWCTBA U Tpaduku

3.6 Touku paspeBa. Acumnrorsl rpadukoB Qyakmuid. CBoiicTBa  (QYHKIMIA,
HEMpPEPBIBHBIX Ha OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCIIEIOBATEILHOCTEH

3.8 Apudmerndeckas u reomerpuueckas mporpeccu. Dopmyna  CIOXKHBIX
MIPOLICHTOB

4 Havana maremarnueckoro ananusa

4.1 [TpousBoanas pynknun. [Ipon3BoHbIE AIeMEHTAPHBIX (HYHKIUIA

4.2 [IpumeHeHre NPOU3BOAHOM K HCCIIEIOBAaHUI (PYHKIMH Ha MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxaeHrne HanOobIIero 1 HAMMEHbBIIIETo 3HaYeHUS! PYHKIIMK Ha
OTpe3Ke

4.3 [TepBooOpaznas. Uuterpan

5 MHo’ecTBa 1 JIOTHKA
5.1 MHoOxecTBO, Onepalii HaJli MHOKecTBaMu. Jlmarpammel Diinepa - Benna
52 Jloruka

6 BeposiTHOCTB U cTaTuCTHKA

6.1 OnucarenpHasi CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 KombunaTtopuka

7 I'eomerpus

7.1 @urypsl Ha MIOCKOCTH

72 [Ipsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpanHuKu

74 Tena n TOBEPXHOCTH BpallleHUs

7.5 KoopauHnats! 1 BEKTOPEI




2. Ilnanmpyemble pe3yJbTaThl OCBOCHUS Y4eOHOr0 npeamera «MareMaTuka

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasaaHcKoro BOCIUTAHNS:

cOPMUPOBAHHOCTh TPAKIAHCKOW IMO3HUIMK OOYydYaIomerocss KakK aKTHBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIeCTBa, MPEACTABIEHHWE O MaTeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIENyp TPakIaHCKOro oOImecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJEUCTBOBATh C COLMAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUIMCKOM IPayKAAHCKON UICHTUYHOCTH, YBAXKEHHS K IPOLLIOMY H
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHUE K JTOCTHXKEHUSIM POCCHMCKHX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHWE JIYXOBHBIX IICHHOCTEH POCCHHCKOrO  Hapoaa, cPOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKU U JCSATENBHOCTHIO YUYEHOTO, OCO3HAHWE JUYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOIr0 BOCIUTAHNSA:

ACTETUYECKOE  OTHOIIEHHWE K  MHPY, BKIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajay, pELIEHUN, pacCyX JACHUH, BOCHPUHUMYHUBOCTD K
MaTeMaTHUYECKUM acIeKTaM pa3InYHbIX BHIO0B UCKYCCTBA,

5) ¢pusuveckoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH YMEHHS IPUMEHITh MaTEMaTHUECKHE 3HAHUS B UHTEpecax 3/I0pOBOTO
u 0Oe3omacHOro o0Opasa >KWM3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pEryispHas Gu3nueckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM IEATETbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOIIO0HS, HHTEPEC K Pa3IMUHBIM cepam
npoecCHOHANBEHOM JEeSITEeNFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccun W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBIECHHOCTH;

7) 3K0JIOTrNYE€CKOr0 BOCIUTAHUA:

c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYNbTYpbl, MOHUMAHUE BIHUSHUS COIMAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHE MPUPOJHON W COLMAIBHOW CpEelbl, OCO3HAHHE
I100aTbHOTO XapaKTepa HKOJIOTMUECKUX MTPOOIIeM, OpPUEHTAIUS Ha PUMEHEHHE MaTeMaTUYECKUX
3HAHUU JIJIs1 pelIeHus 3374 B 001aCTH OKPY>KAIOIIEH CpeIbl, TUTAHUPOBAHHUE TTOCTYIIKOB U OLICHKU
MX BO3MOXKHBIX MTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPebl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, MOHMMAaHHUE MAaTeMaTH4YeCKOW HayKH Kak cepbl
YEJIOBEUECKOW NESITEIIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTHU JIJISI PA3BUTHSI ITUBUITU3AIINH,
OBJIQJICHHE SI3bIKOM MaTEeMaTHUKUA U MaTeMaTHUYEeCKON KyJIbTYpOil KaK CPeICTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITH IPOSKTHYIO U MCCIIEIOBATEIBCKYIO NEATeIbHOCTh HHANBUIYATbHO U
B IpYIIIIE.

METAINIPEIMETHBIE PE3YJbTATDBI

ITo3HaBaTenbHBIC YHHBEpPCAIbHbBIC YUeOHbIE 1eCTBUS



ba3zoBble 1ornyeckue AeiicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHIA, OTHOIICHUW MEXAYy TOHATUAMHU, (OPMYIHUPOBATH OMNPEICIICHUS  TOHSTHIA,
yCTaHaBIIMBaTh CYIIECTBEHHBIM NpHU3HAK KIAacCU(PUKALMU, OCHOBAaHUA [UIsl OO0OOLIEeHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAIN3A;

BOCIPUHUMATh, (POPMYIHPOBATH U MPeoOpPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpUIATENIbHBIC, eMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMOCBS3U U MPOTHUBOpEUus B (hakTax,
JMAHHBIX, HAOMIONCHUSX ©  YTBEPXKICHUSAX, TMpeIiaraTh KPUTCPUU JUISL  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieaTh BBIBOJIBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTHMKU, NEAYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOYEeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSTENILHO JI0KAa3aTEIbCTBA MATEMAaTUUYECKUX YTBEPXKICHUH (IIpsIMbIe U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMI0, NPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHWS U BHIBOJIBI;

BBIOMpaATh CIOCO0 pemieHuss y4eOHOHM 3amauu (CpaBHHMBAaTh HECKOJIBKO BAapUAHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOAUIMH € YYETOM CaMOCTOSATEIBHO BBIJCICHHBIX
KPUTEPUEB).

Ba3oBble ucciieqoBaTebcKue AeiicTBUS:

HCIIOJIb30BaTh BOTPOCHI KaK UCCIICIOBATEILCKAN HHCTPYMEHT MTO3HAHUS, (DOPMYITHPOBATH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEeUYne, MpobdiaeMy, ycCTaHaBIUBAaTh HCKOMOE U JaHHOE,
(GbopMHUpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOAUTH CaMOCTOSITENIbHO — CIUIAHHUPOBAHHBIA SKCIIEPUMEHT, HCCIECOBAaHHE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTEMaTHYECKOrO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITEITLHO (POPMYJIMPOBATH OOOOIICHHS ¥ BBIBOBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUS], UCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BBIBOJOB U
000011IeHHI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTAThH MPEATIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH N€PUIIUTH HHPOPMAIINH, TaHHBIX, HEOOXOAUMBIX JJIsI OTBETa HAa BOTIPOC U ISt
pElIeHus 3a1a4H;

BBIOMpaTh HMHPOPMAIMIO W3 HWCTOYHHKOB PA3JIMYHBIX THUIIOB, aHAJU3UPOBATH,
CHUCTEeMAaTU3UpPOBAaTh U HMHTEPHOPETUPOBATH HHQPOPMAIMIO pa3IMYHBIX BUAOB H  (HopM
MIPEJICTaBIICHHUS,

CTPYKTYypUpOBaTh  WHGOpMAIMIO, TPEACTaBIsITH €€ B  pPa3NIU4yHBIX  Qopmax,
WJUTIOCTPUPOBATh TpapuuecKH;

OLICHWBAaTh HAA&KHOCTh WHGOPMAIMU TIO0 CaMOCTOSTENbHO C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMyHnKaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eCTBUS

Oomenue:

BOCIPUHUMATH M (POPMYIHPOBATH CYXKJIECHUS B COOTBETCTBHH C YCIOBHSIMH W IEISIMH

06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTI) CBOHO TO‘-IKy 3peHI/I${ B yCTHI)IX U IIMCBMCHHBIX

TEKCTaxX, 1aBaTh MOSICHEHUS 110 XOJ1y PELLICHUS 3a]]Ja4l, KOMMEHTHUPOBATH MOJTYYEHHBIN Pe3yNbTarT;

B X0JIe OOCYXICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOJIEMEI,
pemraeMoi 3aJaud, BbHICKA3bIBAaTh WJIEW, HAIEJICHHbIE HA MOMCK PEIIeHHs, COMOCTaBIATh CBOU
CY)KlleHI/ISI C CY)KJIGHI/ISIMI/I )Ipyrl/IX y‘IaCTHI/IKOB auajora, O6Hap}I)KI/IBaTI) paSJ'II/I'-II/Ie U CXOIACTBO
MO3UIHH, B KOPPEKTHOH opMe GOopMyTUPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;



MPEACTABIATL PE3YJAbTaThl PELICHUS 3aJayd, DKCIEPUMEHTa, MCCIIEI0BaHUsA, MPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (POPMAT BBHICTYIUICHUS € YIETOM 3aj1au MPE3EHTALNN U 0COOCHHOCTEH
ayJIUTOPUHU.

PeryasiTuBHble YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUS

Camoopranusanus:

COCTaBJIATH IUJIaH, AJTOPUTM DEIICHUs 3a/ayd, BbIOMpaTh CHOCOO peleHus ¢ y4éTom
UMEIOLINXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHThI pEUIeHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, 3MOLIMOHAbHBI HHTEJVIEKT:

BJIJICTh HaBBIKAMH ITO3HABATEIBHON pedieKCun Kak OCO3HAHMS COBEPIIAEMBIX JICHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX PE3yJbTaTOB, BIAAETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NMpPH PELICHUH 33Jauyl, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAMICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa LEIM U YCIOBUSAM, OOBSCHITH IPUUYUHBI
JOCTHIKEHUS WJIM HEJOCTHXKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OLIUMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIWBUIYaTbHOU pabOThl MpU
pelieHnyd ydeOHBIX 3aJay, MPUHUMATh 1€JIb COBMECTHOM JAESTEIbHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHOU paboThl, pacmpelneisTh BUIbl padOT, JOTrOBapUBATHCSA, 0OCYXKIATh
MIPOILIeCC U PE3ybTaT paboThl, 000011aTh MHEHUSI HECKOIBKUX JIFOJICH;

y4acTBOBaTh B IPyNNOBbIX (hopmax paboThl (00CykaeHHs, OOMEH MHEHUU, «MO3TOBBIC
IITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YaCTh Pa0OTHI M KOOPJAMHUPOBATH CBOM JCHCTBUS C APYTUMH
YJIeHAaMH KOMAaH/Ibl, OLICHHBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMUNA MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

B ¢denepanpHbIX W pervoHaibHBIX MpOLENypaXx OLEHKH KayecTBa OOpa30BaHUA
UCIIONIB3YETCSl TMepedeHb (Koau(puKaTop) MpOBEpsEMbIX TpeOOBaHUM K MeTanpeaMETHBIM
pe3ysbTaTaM OCBOEHHSI OCHOBHOW 00pa3oBaTesIbHON MPOrpaMMbl CpeTHEro 00I1Iero 0opa3oBaHMs.

Ilepeuens (koauduKaTop) NpoBEpsIEMbIX
TpeOOBaHUH K METANIPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNbHON IPOrpaMMBbI CpeHero o01iero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K METAPEAMETHBIM pe3yIbTaTaM OCBOCHUS
MPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbI CPETHETO 0OIIET0 00pa3oBaHuUs
TpeOoBaHuUs

1 [To3HnaBaTenbHbIE YHUBEpCATIbHBIE yueOHbIe eicTBus (nanee - YY)

1.1 Bba3oBrie norndeckue nerdcTBUS

1.1.1 VYcTaHaBnMBaTh CyIECTBEHHBIN IPU3HAK UM OCHOBAHUS JJIs1 CPAaBHEHUS,
KJacCU(pUKAUU U 0000IIeHUS

1.1.2 BBIABIIATE 3aKOHOMEPHOCTH ¥ IIPOTUBOPEYHSI B PACCMATPUBAEMBIX SBJICHUSX

1.1.3 CamocrosTenbHO (HOpMYyTUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY,

paccMaTpuBaTh €€ BCCCTOPOHHC,
OMpECACIIATh HCIIU ACATCIbHOCTH, 3a4aBaTh MapaMeTpPbl U KPUTCPHUHU UX
JOCTHIKCHUA




1.14

Baocuth KOPPCKTHUBBI B ACATCIBHOCTDL, OLICHUBATH COOTBCTCTBUC
PE3YyIbTAaTOB LECIAM, OLICHUBATh PUCKU HOCJICIICTBI/II\/'I ACATCIIbHOCTHU

1.1.5

Pa3BuBath KpCaTHuBHOC MBIIIJICHUC ITPU PCIICHNUU JKU3HCHHBIX HpO6JICM

1.2

bazoBrIe HccienoBaTeIbCKUE ICHCTBUS

1.2.1

BnaneTs HaBbIKaMU yue€OHO-UCCIIEI0BATEIBCKON U IPOSKTHOM
JESITEIIbHOCTH, HABBIKAMU Pa3pelIeHus mpoodIemM

1.2.2

OBnazieHre BUJaMH JI€ATENbHOCTH 10 IOJyYEHUIO0 HOBOI'O 3HAHHUS, €T0
MHTEPIpETaINH, TPEoOPa30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX
CUTYallUsIX, B TOM YHUCIIE IPU CO3JaHNU YU€OHBIX U COLMANIBHBIX ITPOEKTOB

1.2.3

@opMHpOBaHNE HAYYHOT'O THUIIA MBILIJICHUS, BIaJICHUE HAYYHOU
TEPMHHOJIOTHEH, KIIFOUEBBIMU ITOHATUAMHU U METOaMU

1.24

BrIaBISTE IMPUYIUHHO-CJICACTBCHHBIC CBA3H U AKTYaJIU3UPOBATh 3a1a4y,
BBIIBUT'aTh TUIIOTE3Y €€ PCIICHUA, HAXOJUTh apryMCHTHI JJIA AO0KAa3aTCIbCTBA
CBOHX YTBep)KHGHHﬁ, 3aJlaBaThb 11apaMETpPbl U KPUTCPUH PCHICHHA

1.2.5

AHaJII/I3I/IpOBaTI) IMMOJIYYCHHBIC B XOAC PCIICHUSA 3aJ]a4r PE3YJIbTAThI,
KPUTHYCCKH OLCHUBATH UX JOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHC B
HOBBIX YCJIOBHAX

1.2.6

YMeTh NepeHOCUTh 3HaHUS B I03HABATEIbHYIO U IPAKTUYECKYIO 00JacTh
KHU3HENIESITEIILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbBIX [IPEIMETHBIX 00JIacTel;
OCYIIECTBIISATH LIEJICHANIPABICHHBII OUCK MEPEHOCa CPENICTB U CIIOCOO0B
JecTBUS B TPO(PECCHOHANBHYIO Cpely

1.2.7

CriocoOHOCTh ¥ TOTOBHOCTD K CAMOCTOSITEJIbHOMY [TOMCKY METOIOB PEeIICHUs
NPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/IOB I103HAHMS,;

CTaBUTh U GOPMYJINPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTeIbHON
JESATEIIBHOCTH U JKU3HEHHBIX CUTYalUsX;

CTaBUTb NPOOJIEMBI U 33J]aUHl, JOMYCKAIOIUE aJbTePHATUBHBIEC PELICHHUS;
BBIZIBUT'aTh HOBBIC UJICH, IPCJIaraTb OPUTMHAJIIBHBIC TOAXOAbI U PCIICHM,
pa3pabaTbIBaTh IUIaH PELIeHUs TPOOIEMbI C YIETOM aHAIN3a UMEIOIIUXCS
MaTCpHAJIbHBIX U HEMATCPHUAJIBHBIX PECYPCOB

1.3

Pa6ota ¢ undopmanueit

1.3.1

BrnaneTts HaBbIKaMu MOTy4eHUs! UHOOPMAIMK U3 HCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSATENIBHO OCYILECTBIIATH IIOMCK, aHAIIU3, CUCTEMATU3ALUIO U
MHTEPIIpETAlNI0O UHPOPMALIMK Pa3INYHbIX BUJOB U (YOPM MpeICTaBICHUS

1.3.2

Co3naBath TEKCTHI B pa3IMYHbIX (hopMaTax ¢ yueTOM Ha3HAuUCHHUS
nH(pOpMallMU U LIEJIEBOM ayIUTOPUH, BBIOUPAst ONITUMAIbHYIO (GOpMYy
IIPEJICTaBICHNS U BU3yalu3aluu

1.3.3

OHCHI/IBaTI) AOCTOBEPHOCTD, JICTUTUMHOCTD PIH(bOpMaHI/II/I, €€ COOTBETCTBHEC
IMMpaBOBBIM U MOPAJIbHO-3TUYCCKUM HOPpMaM

1.34

Hcnonb30Bath cpecTBa MHPOPMALMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI B PEIIECHUN KOTHUTHBHBIX, KOMMYHUKaTUBHBIX U
OpraHU3aIMOHHBIX 3a/1a4 C COOJII0/IeHNEM TpeOOBaHUI IPrOHOMUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeH s, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€301MacHOCTH

1.3.5

Brnanerp HaBbIKaMU pacrio3HaBaHUs U 3alllUThl HHPOPMALIUH,




UH(POPMALIMOHHOM 0€30MaCHOCTH JTUYHOCTH

2 KommynukatusHbie YV /|
2.1 OO6enue
2.1.1 OcyiecTBISITh KOMMYHHKAIIMK BO BCeX chepax >KU3HH,

BJIAACTH pa3JINdYHbIMU crocodamu O6H_[CHI/IH u BSaHMOHCﬁCTBHH

212 Pa3BepHyTO M JJOrMYHO M3/1araTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB

2.13 AprymMeHTUpOBAaHHO BECTHU IUAJIOT

3 Perynarusnueie YV /I

3.1 Camoopranu3zanust

3.1.1 CaMOCTOATEIBHO OCYILECTBIIATH I03HABATENIBHYIO 1€ATEIbHOCTD, BBISBIIAThH

poOJIEMBbI, CTaBUTHh U (POPMYJIMPOBATH COOCTBEHHBIC 3a]a41 B
00pa3oBaTebHON IEITEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;
JIaBaTh OIEHKY HOBBIM CUTYaIHsIM

3.1.2 CaMOCTOATEIBHO COCTABIIATH IUIAH PEIIEHUS IPOOJIEMBI C YUETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIIOYTCHU;
JieNlaTh OCO3HAHHBIN BBEIOOP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTh
3a peleHHuE;

OLICHUBATh IPUOOPETEHHBIH OIIBIT;

Croco0cTBOBaTH (HOPMHUPOBAHHIO M TIPOSIBIICHUIO IMPOKOH 3PYAUIINH B
pa3HbIX 001aCTAX 3HAHUI

32 CaMOKOHTPOJIb

3.2.1 JlaBaTh OLIEHKY HOBBIM CUTYAallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM

322 Brnanets HaBbIKamMU 1MO3HABaTENbHON pedIeKCHU KaK OCO3HAHHUS
COBEpIIAEMBIX ACHCTBUN U MBICIUTEIIBHBIX ITPOLIECCOB, X PE3YJILTATOB U
OCHOBAaHMIA;

HCII0JIB30BAaTh NPHUEMBI pe(i)J'ICKCI/H/I IJI1 OOCHKH CUTYyalluu, Br,16opa BEpHOI'O
peneHus;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PELLICHUS 110 UX
CHHUXXCHUIO

33 OMOIMOHATIBHBIA UHTEIJIEKT, MPEeAnoaraloiuil copMIUpPOBaHHOCTD:
CaMOPETYJIMPOBAHHUSI, BKIIFOYAIOIIETO CAMOKOHTPOJIb, yMEHUE IPUHUMATD
OTBETCTBEHHOCTb 32 CBOE IIOBEJICHNE, CIIOCOOHOCTD Al TUPOBATHCA K
SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIINH, BKIFOYAIOLIEH CTPEMIIEHUE K JIOCTUKEHUIO LIETHU U
ycnexy, ONTUMHU3M, MHULIMATUBHOCTb, YMEHHE JE€MCTBOBATH, UCXOS U3
CBOMX BO3MOXHOCTEU

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 ki1acca mo reomeTpun 00y4aromuics HAYIUTCS:
CBOOOJHO OMEPHUPOBATh OCHOBHBIMU TOHATHUSMHU CTEPEOMETPHH MPH PELICHUH 3a7a4d U
MIPOBECHUN MaTEMAaTUYECKUX PACCYXKIACHUI;



MPUMEHSTh aKCHOMBI CTEPEOMETPHH U CICICTBHSI U3 HUX MPH PEIICHHH T€OMETPUICCKUX
3ajad;

KJ1acCU(UIUPOBATh B3aMMHOE PACIIOJIOKECHUE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
POCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO OIEPUPOBATH MOHSITHUSMH, CBS3aHHBIMHU C YIJIAMH B IPOCTPAHCTBE: MEXIY
OPSMBIMH B IPOCTPAHCTBE, MEXKTY MPSIMOM U IJIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMHU;

CBOOO/IHO pacro3HaBaTh OCHOBHBIC BHJIbl MHOTOIPAaHHUKOB (TIpH3Ma, NHPaMUAA,
NPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

KJIAaCCU(UIIUPOBATHL MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS /ISl KJIacCU(PUKAIIY;

CBOOO/IHO OIEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C CEYCHHEM MHOTOIPAaHHUKOB
TUIOCKOCTBIO;

BBINOJIHATH MapajuIebHOE, IICHTPAIbHOE U OPTOTOHAJIBHOE MPOCKTUPOBAHHE (QHUTYp Ha
TUIOCKOCTB, BBITIOJHSATH U300paXKeHUs (PUTYp Ha MIOCKOCTH;

CTPOUTH CEUEHHS] MHOTOTPAaHHUKOB pa3IMYHBIMH METOJIAMH, BBITIOIHATH (BBIHOCHBIC)
IUTOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCIIATh  IUIONIATM  TMOBEPXHOCTEH  MHOTOIPDAaHHMKOB  (NpW3Ma, IMHPaMHIA),
TeOMETPUYECKUX TEJI C MPUMEHEHUEM (HopMy;

CBOOOJTHO ONIEPUPOBATH OHSATHSIMH: CHMMETPUS B IPOCTPAHCTBE, IICHTP, OCh U IJIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IFIOCKOCTh CAMMETPHH (UTYPHI;

CBOOOJHO OINEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOpAaM M KOOpPAHMHATAM B
MPOCTPAHCTBE;

BBINOJIHATH ICHCTBHSI HAJl BEKTOPAMH;

pemaTth 3agayd Ha JO0Ka3aTeJbCTBO MAaTEMaTHUECKUX OTHOUICHWH W HaXOXKICHHE
TCOMETPUYCCKUX BEITUYMH, IPUMEHSISI H3BECTHBIC METObI IIPU PEHICHUN MAaTEMAaTHUECKUX 3a]1a4
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHSTh MPOCTEHINE MPOrPAMMHBIC CPEICTBA U DIICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUUECKUX 3a]1aY;

U3BJIEKaTh, IPE0OPa30BhIBaTh U MHTEPIPETUPOBATH MH(OOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMeTpHYECKUX (PUTYpax, MpeICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHSATH MOJIyYeHHbIE 3HAHUS Ha MPaKTUKE: CPaBHUBATh M aHAIN3UPOBATh pealibHbIE
CUTyalluH, TPUMEHATh HM3yYCHHBIC TOHATHS B IpOIECCEe TOMCKA PEIIeHUS MaTeMaTHYeCKH
chopMyITHPOBaHHOW MPOOIEMbl, MOIETUPOBATh pPealbHblE CUTYyallUd Ha S3bIKE TI'€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIENM C WCIOJIH30BAHUEM T€OMETPUUYECKHX TMOHATHH M TEOpeM,
anmapara anreOpsl, pearh NPaKTUYECKUe 3a/1aui, CBSI3aHHbIE C HAX0XK/IEHUEM I€OMEeTPUUYECKUX
BEIINYNH;

UMETh NpPEJCTaBICHNUs 00 OCHOBHBIX 3Talax pa3BUTHs M€OMETPUHM KaK COCTaBHOW YacTH
dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K konny 11 kiacca nmo reomeTpuu 00y4aromuics HayquTCs:

CBOOOJHO OINEPHUPOBATH MOHATHUAMH, CBSA3aHHBIMU C LMJIMHAPUYECKOH, KOHUYECKON U
ceprueckoil MOBEPXHOCTIMHU, OOBSICHITH CITIOCOOBI MOTyUEHUS;

OIIEpUPOBATh IMOHATUSMH, CBSI3aHHBIMM C TEJIaMU BPALIEHUS: LWJIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Tena BpauleHus (LHIMHAP, KOHYC, cepa U map) U OObICHATh COCOOBI
MIOJIyYEHUS TEJl BpalllEHUs;

KJIacCU(UIIUPOBATh B3aUMHOE PacIoiokeHne chepsl U MIO0CKOCTH;

BBIYUCIISATH BEJTMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJI BpaIlleHus, 00bEMBI U TUIOIIAH
MOBEPXHOCTENH MHOTOIPaHHUKOB U TEJI BPALICHHSI, TeOMETPUUECKHX TeJl C IpUMEHEeHnueM GopmMyIt;

CBOOOJTHO ONEPHUPOBATH MOHATUAMH, CBSI3aHHBIMU C KOMOMHAIIMSIMM TeJl BpAIIECHUS U

MHOTOTPaHHUKOB: MHOTOI'PAaHHUK, BIIMCAaHHBIA B cepy U OMHCAHHBIN OKOJIO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK MJIU TEJIO BPAIICHHUS;



BBIUUCIISTH COOTHOILIEHUS MEX 1y TUIOLIA/IIMU IIOBEPXHOCTEHN 1 00BbEMaMK OJOOHBIX TET,

M300paxkaTh U3ydaeMbie PUTYPHI, BHIMOTHATH (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TEJl BPAIICHHUS;

U3BJIEKATh, UHTEPIIPETUPOBATH U MIPEOOPa30BbIBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHuecKux GUrypax, mpeAcTaBICHHYIO Ha YepTekKaxX U PUCYHKaX;

CBOOOJTHO ONEPUPOBATH MTOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATH OIEpalK HaJl BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

pelIaTh TeOMEeTpUYECKUE 3a1a4U Ha BRIYUCIICHHE YTTIOB MKy MPSIMBIMU U IUIOCKOCTSIMH,
BBIYHCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha MNPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/Ia MPU PELICHUH;

CBOOO/IHO OMEPUPOBATH OHITUSMHU, CBSI3aHHBIMU C JIBIDKEHUEM B TIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,

BBITIONHATh M300paKEHUST MHOTOTPAaHHUKOB W Tell BpALICHUS MPH MapajlIeIbHOM
NepeHoce, [eHTPAIbHON CUMMETPUHU, 3epKAIbHOM CUMMETPUU, IIPU MOBOPOTE BOKPYT MPSIMOM,
npeoOpa3oBaHus MOI00MS;

CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U TEJI BPAILEHUS: CEUCHUs HWINH/Ipa (MapajlieIbHO U
NEePHEHANKYIISIPHO OCH), CEYCHHsS KOHyca (MapajuiebHbIE OCHOBAHUIO M TPOXOSIINE uYepes3
BEPILKHY), CEUCHHUS 11apa;

WCIIOB30BaTh METOJbI TIOCTPOCHUSI CEUEHUW: METOJ| CJIEAOB, METOJI BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh F€OMETPUUECKUE YTBEPKICHUS;

NPUMEHITh TeoMeTpuuYecKkue (axkThl AN pelIeHHs CTePEOMETPHUYECKHX 3ajad,
MIPEANOIATalONINX HECKOIBKO IIAroB PEIICHUs], €CJIU YCIOBUS MPUMEHEHHS 3a/1aHbl B SIBHOU U
HesiBHOU (opme;

pemath 3a7a4d Ha JIOKA3aTeIbCTBO MAaTEeMaTHYECKHUX OTHOIICHUH M HaXOXJECHUE
FEOMETPUUYECKUX BEIUYUH;

MPUMEHSITh MMPOTPAMMHEIE CPEACTBA U AJICKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI TIPH
pEIIeHUU CTEPEOMETPUIECKIX 33/1aY;

MIPUMEHSITH TIOJTYyICHHBIC 3HAHUS HA MPAKTUKE: CPAaBHUBAThH, aHATM3UPOBATH U OIICHUBATH
peanbHble CUTYyalluH, TPUMEHATh W3YUYCHHBIE MOHSATHUS, TEOPEMBI, CBOMCTBA B MpOIlecce MOMCKA
pelieHus: MaTeMaTH4ecku cHOpMyITUPOBAHHON MPOOIEMBI, MOJEIHPOBATh peabHbIC CUTYallUH
Ha S3bIKE€ TE€OMETPUHU, UCCIIECOBATh MOCTPOCHHBIE MOJIETH C UCIIOJIb30BAHUEM M€OMETPUUYECKHIX
MOHSATHA W TEOpeM, armapara ainreOppl, pemaTh MPaKTHYeCKHe 3aJadd, CBS3aHHBIE C
HAXO0XJICHUEM T€OMETPUUYECKUX BEINYHH;

UMETh TIPEJICTABIICHUS 00 OCHOBHBIX 3TallaX Pa3BUTHUS T€OMETPHUH KaK COCTABHOW YacTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

B denepanbHbIX W pETMOHAIBHBIX TMPOIEAYpaxX OIEHKH KadecTBa O0Opa3oBaHUS
UCTIONB3YETCsl TepeueHb (KoauduKaTop) pachpeleNieHHBIX IO KiaccaM IPOBepsSeMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI CPEIHETO OOIIETO
o0Opa3oBaHUs IO MAaTEMATHKE.

[TpoBepsiemble TpeOOBAaHUS K pe3y/IbTaTaM OCBOCHUSI OCHOBHOM
obpazoBartenbHOU porpammsl (10 kmacc)

Kon [IpoBepsieMbie TpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHON MPOTPaMMBI CPEHETO OOIIIET0 00pa3oBaHUs
pe3ynbTara

7 I'eomerpus




7.1

OnepupoBaTh MOHATHIMU: TOUKA, IPsiMasi, IIIOCKOCTh

72

IIpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IIPU PELICHUU
F€OMETPUYECKUX 3a]1a4

7.3

OnepupoBaTb MOHATUAMHU: HAPAJUIEIBHOCT M HEPHEHAUKYISIPHOCTh
IPSAMBIX U IIJIOCKOCTEMN

7.4

KnaccugpunupoBars B3auMHOE pacrooKeHUE MPSIMbIX U MJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: ABYIPAHHBIM Yros, IpaHd JBYTPAHHOIO YIJIa,
pedpo IBYrpaHHOIO yrja, JUHEHHBIH yroJyl ABYTpaHHOIO yria, rpaaycHas
Mepa JBYTPaHHOIO yria

7.6

OHGpI/IpOBaTB MOHATHUAMU. MHOTI'OI'PpaHHUK, BbIHyKHBIﬁ u HCBBIHyKHBIfI
MHOTI'OI'paHHUK, 3JICMCHTEI MHOT'OI'paHHUKa, HpaBI/IJIBHBIﬁ MHOTI'OIrpaHHUK

7.7

Pacnio3naBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (MHMpamuaa, MpU3Ma,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)

7.8

KnaccupumupoBarh ~ MHOTOTpaHHHKHM,  BBIOMpas  OCHOBaHHS  JUIA
KJaccu(uKanuy (BBITYKJIbIC ¥ HEBBITYKJIbIE MHOTOIPAaHHHUKH, TTPABUIIbHBIC
MHOTI'OI'PaHHHUKH, IPSMbIE U HAKJIIOHHBIE IPU3MBI, MTapasliesIeIUIe bl)

7.9

OHepI/IpOBaTB MOHATUAMU: CECKYLIAad INIOCKOCTh, CCUHCHNUE MHOT'OT'PAHHUKOB

7.10

OOBSICHITH IPUHIIUIIBI IOCTPOCHUS CEYCHUI MHOTOTPAaHHUKOB, UCIIONIb3Ys
METO/I CIIEIOB

7.11

CtpouTh ce4eHUs MHOTOIPAaHHMKOB METOAOM CJIEIOB, BBINOJHATh
(BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYp:
BU/] CBEPXY, COOKY, CHU3Y

7.12

Pemarsn 3ala4u Ha HAXOXKACHUEC I'COMCTPHUYCCKUX BCIUYHH II0 o6pasuaM
WM aJropuTMaM, MNPUMCHAA HN3BCCTHBIC AHAJIMTHUYCCKUC MCETOABI IIpU
pe€mi€eHUN  CTaHAAPTHBIX MATCMATHYCCKUX  3aJa4 Ha  BbIYHUCICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH 10
IJIOCKOCTH, MEKAY CKPCHIUBAOIIHUMUCA ITPAMBIMUA

7.13

Pemrats 3ala4Yi Ha HAXOXIACHUC T'COMECTPHUYCCKUX BCIIMYUH I10 06pa311;aM
Wi aJIroputMaM, INIPHUMCHAA H3BCCTHBIC AHAJIMTHUYCCKHUC MCTOAbI IIPpU
pPEeIICHUN CTAHAJAPTHBIX MATCMATHUYCCKHUX 3a/ja4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCIIMBAOIIUMUCA HPAMBIMU, MCKIAY HpHMOﬁ 1 IIJIOCKOCTHBIO,
MCKAY MIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB

7.14

Beraucisite 00beMBI U TIIOIIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nUpaMusia) ¢ IpUMEHEeHHEeM (OpMYIl, BBIYUCIATH COOTHOIICHUS MEXITY
MJIOMIAIMU TTIOBEPXHOCTEN, 00beMaMu MOJOOHBIX MHOTOTPAaHHHUKOB

7.15

OrnepupoBaTh MOHATHAMU: CUMMETPHUSL B IIPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPBI

7.16

W3BnekaTb, MpeoOpa3oBbIBATE U HMHTEPIPETUPOBATH WH(POPMALHUIO O
NPOCTPAHCTBEHHBIX TI'EOMETPUYECKUX (UTypax, NPEeACTaBICHHYI0 Ha




yepTexax U pUCyHKax

[TpumeHsTh reoMeTpuueckue (GaxKThl A pPEIICHUS CTEPEOMETPHUECKUX

7.17 3aja4, MPEINOJarallinX HECKOJbKO IIaroB pEIIeHUs, €CIU YCIOBUS
NPUMEHEHHS 33J]aHbl B IBHOH (opme
718 IIpumensaTh IpOCTEMIIME NPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a]a4
719 IIpuBOAUTE MpHUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOIE U
' JKU3HU, paclloO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[TpyMeHsTh MOTy4YEeHHbIE 3HAHUS HA NPAKTUKE: aHAIM3UPOBATh PEabHbIC
CUTYallMU U MPUMEHSTh U3y4YeHHbIC MOHATHS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTHYECKU CPOPMYITMPOBAHHON MPOOIEMBI, MOJICTUPOBATH PEAbHbIC
7.20 CUTyallud Ha S3bIKE T€OMETPHH, MCCIEI0BaTh MOCTPOCHHBIE MOJIEIH C
UCTIOJIb30BAHUEM T'€OMETPUYECKHUX TIOHATHI M TEOpeM, armnapaTa ajareopsl,
pemiate  MpakTHYeCKHe  3a/layd, CBSI3aHHbIE C  HaXOXICHHEM
reOMEeTPUYECKUX BEIINYNH
[TpoBepsiembie TpeOOBAHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
obpazoBarenbHOU nporpammsl (11 kimacc)
Kon [IpoBepsiemble TpeaAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeNbHON MPOrPaMMBI CPEIHETO O0IIEro 00pa3oBaHUs
pe3ynbTara
6 ['eomerpust
OnepupoBaTh MOHATUAMHU: LMIMHAPUYECKAs MOBEPXHOCTh, 00pa3yroline
6.1 LIWIMHJIPUYECKON TOBEPXHOCTH, UWIMHIpP, KOHUYECKas IOBEPXHOCTbD,
' oOpaszyrole  KOHMYECKOW  MOBEPXHOCTH, KOHYyC,  cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBate Tena BpateHus (IWIKMHAP, KOHYC, cdepa U map)
6.3 OOBsACHATH CIOCOOBI OTYUYEHHUS TEJ BpaIlleHUs
6.4 KnaccudumupoBars B3auMHOE pacronokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTAa,
6.5 BBICOTA CETMEHTA, IIApOBOM CIIOM, OCHOBAaHHE ILIAPOBOIO CJIOS, BBICOTA
[IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Bbruucnare o0beMbl M IUIOHIAAM  IIOBEPXHOCTEH Ten  BpallleHus,
' FEOMETPUUECKUX TeJl C MpUMEHEHHEM PopMyJT
OnepupoBaTh MNOHATUSMH: MHOTOIDAaHHHMK, BIIMCAaHHBIM B chepy Hu
6.7 ONHCAHHBIN OKOJIO cdepsl, chepa, BIUCaHHAs B MHOTOIPAaHHHUK HJIH TEJO
BpalleHHst
6.8 BBIUUCIIATE COOTHOLIEHUS MEXTY IUIOMIAIIMU IIOBEPXHOCTEHN U 0ObeMaMu

MOAOOHBIX TEN




6.9

N3o6paxarh usydaemble GUTYpbl OT PYKH M C IPUMEHEHUEM MPOCTHIX
YEPTEHKHBIX HHCTPYMEHTOB

6.10

BeImonHATE  (BBIHOCHBIE) IIOCKHME YEpPTEeXKH W3 PHCYHKOB IIPOCTHIX
00BbeMHBIX (UTYp: BUJA CBEpXy, COOKYy, CHHM3Y; CTPOMTH CEUCHHS Tell
BpaILCHUS

6.11

W3Brekatb, WHTEPIPETUPOBATH U MNPEOOpPa3OBbIBATH HHPOPMAIHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPEICTABICHHYIO Ha
YepTekax U pUCYHKAX

6.12

[TpumensTh reoMeTpuueckrue (akThl A PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEANOJIArarllUX HECKOJIBKO IIAaroB pPEUICHUA, €CIIM YCIOBUSA
NPUMEHEHHS 33J]aHbl B IBHOH (opme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE JEHCTBUSL CIIOKCHHSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHUS BEKTOpAa HA YHCIIO, OOBSCHATh, KAKUMU CBOWCTBAMH OHH
o0J1agaroT

6.15

[TpuMeHsITh IpaBUIIO MapaljiesienuIeaa Mpyu CI0KEHUU BEKTOPOB

6.16

OHepI/IpOBaTL MOHATHUAMU: ACKAPTOBLI KOOPAMUHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, pPaB€HCTBO BEKTOPOB, KOOPAWHATLI BEKTOPA, YI'OJI
MCKAY BCKTOpPAMHU, CKAISAPHOC IMPOU3BECACHNEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMITJIaHAPHBIC BECKTOPLI

6.17

Haxoauth cymMMy BEKTOPOB M NPOU3BEIEHUE BEKTOpa Ha 4YMCIIO, Yroil
MEXJly BEKTOpaMH, CKaJspHOE MPOM3BEJCHHE, PAcKJIaabIBaTh BEKTOP IO
JIByM HEKOJUIMHEapHBIM BEKTOpaM

6.18

33}13B3TI) IJIOCKOCTh YPaBHCHHEM B }leKapTOBOﬁ CUCTEMEC KOOpANHAT

6.19

Peniate HpOCTeI\/'II_HI/IC TCOMETPHUICCKUC 3ala41 Ha IPUMCHCHUEC BEKTOPHO-
KOOPpAWHATHOTO METOJa

6.20

Peniate 3aga4d Ha O0Ka3aTCJIbCTBO MAaTCMaTHUYCCKHX OTHOIIICHUH H
HaXO0XIACHUC TCOMECTPHUYCCKUX BCIWYHUH I10 o6pa3uaM W aJiroOpuTMam,
MMPpUMCHAA HU3BCCTHBIC MCTOABI pu peuICHU CTaHAApTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

[IpumeHsaTh IpOCTEMIIME NPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4

6.22

HpI/IBO)lI/ITB IpUMEPbI MATEMATUYCCKUX 3aKOHOMCpHOCTCﬁ B MpUpOAC U
JKHU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpyMeHsTh MOTy4YeHHbIE 3HAHUS Ha MPAKTHUKE: aHaJIN3UPOBATH pealibHbIE
CUTYallUU U MPUMEHSTh U3y4YEHHBIE MMOHATHS B MPOLIECCE TTOUCKA PEIIeHUs
MaTeMaTHYeCKU CPOPMYIMPOBAHHON MPOOIEMBI, MOJIETMPOBATEH PEaIbHbIE
CUTyallul Ha S3bIKE T€OMETPHH, HCCIEA0BAaTh IMOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAaHUEM I€OMETPUYECKUX MOHATHI U TeopeM, arnmapara anreopsl,
pemiate  MpakTUYECKHE  33Jayd, CBS3aHHBIE C  HAaXOXKJIEHUEM
FEOMETPUUECKUX BEIINYUH




JInst mpoBeieH sl €JMHOTO FOCYAapCTBEHHOTO SK3aMeHa Mo Maremaruke (nanee - EI'D mo
MaTeMaTHKe) UCTIOJIb3YETCs MepeueHb (Koqu(UKaTOp) MPOBEPIEMbIX TPEOOBAHUH K Pe3ysibTaTaM
OCBOCHUSI OCHOBHOU 00pa3oBaTeIbHON MPOrPaMMBbI CPETHETO O0IIEro 00pa30BaHMs.

[IpoBepsiembie Ha EI'D o maTemaruke TpeOOBaHUS
K pe3yJIbTaTaM OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOMN MPOrpaMMBbl
cpemHero odmiero oopa3oBaHus

Kon [TpoBepsieMbie TpeOOBaHHMS K MPEIMETHBIM PE3YJIbTaTaM OCBOCHHSI
IPOBEPSAEMOTO | OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl CPEHET0 OOIIEro 00pa3oBaHHsI
TpeOoBaHUs

1 Branenue MetojaMu 10Ka3aTeNbCTB, aITOPUTMAMU PELICHUS 3a/1a4; YMEHUE
dbopMynupoBaTh M ONEPUPOBATH TMOHATUSMHU: OIpe/eJIeHHe, aKCUOMa,
Teopema, CJIEJICTBUE, CBOICTBO, MPU3HAK, J10KA3aTEIbCTBO, PABHOCUJIbHBIC
(hOpMyIUPOBKHU; MPUMEHATh UX; yMeHHE (GOpMyIHUpOBaTh OOpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPKIICHUE, TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
UCIONIb30BaTh ~ METOJ  MaTeMaTH4eCKOW  HMHIYKIUH;  IPOBOAUTH
JI0Ka3aTeJIbHbBIE PACCYXACHUS IIPU PELICHUHU 3a]1a4, OLIEHUBATh JIOTUYECKYIO
MPaBWIBHOCTh  PAacCy)XJIEHUH; yYMEHHE  OMNEepUpPOBaTh  MOHATHUSMHU:
MHOXECTBO, TIOJMHOKECTBO, OIEpalliyd HaJl MHOXECTBAMU;, YyMEHHUE
WCIOJIb30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM  ammapar JUisi  ONHCAaHHS
peanbHBIX MPOIECCOB U SIBJICHUM W MPHU PEUICHUU 3a7ad, B TOM YHCIIC U3
IpYyrux y4eOHBIX MHpPEeIMETOB; YMEHHE ONEpUpOBATh MOHATHAMH: rpad,
CBSI3HBIN Tpad, IepeBo, UKI, rpad Ha TUIOCKOCTH;, yMCHHE 3aJaBaTh U
OMUCHIBaTh Tpadbl Pa3IMUHBIMH CHOCO0aMH; HCIONB30BaTh Tpadbl Hpu
pelIeHnH 3a1a4

2 YMeHue omnepupoBaTh MOHATUSIMM: HATypajJbHOE YHCIO, LEN0e YHCIIO,
CTENEHb C LIETBIM I0KA3aTelIeM, KOPEHb HaTYPaJbHOM CTENEHU, CTENEHb C
paloHaJIbHBIM MOKa3aTeseM, CTENEeHb C JIEHCTBUTENbHBIM I10Ka3aTeseM,
norapupM 4yHcIa, CHUHYC, KOCHHYC M TaHICHC IPOM3BOJBHOIO 4YHCIA,
OCTaTOK IO MOAYNIO, PalMOHAIBHOE 4YHUCIO, HppalMOHaIbHOE YHCIIO,
MHO’KECTBA HaTypaJIbHBIX, LEJIBIX, PALIUOHAJIBHBIX, AJEHCTBUTEIBHBIX YUCE;
YMEHHE HCIOJIb30BaTh NPU3HAKK JIEIMMOCTH, HAaWMEHBIIMH oOumit
JIeTUTeNh U HaMMeHbIlee o01iee KpaTHoe, anroput™M EBkiuaa npu pemeHnu
3a/1a4; 3HaKOMCTBO C Pa3jIMYHbIMU MO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS,;
YMEHUE BBINOJIHATH BBIUUCIIEHHE 3HAUEHUH U MpeoOpa3oBaHMsl BBIPAKEHUN
CO CTeneHsMHU U JorapudMamMu, npeodpazoBaHusl JPOOHO-palMOHATBHbBIX
BBIDAKEHUI; yYMEHHE OINEpPUpPOBaTh IOHATHUAMHU: IOCIEI0BATEIBHOCTD,
apudmernyeckas Mmporpeccus, reoMeTpudeckas nporpeccus, 0€CKOHEYHO
yOBIBafoliasi ~ reoMeTpHuYecKasi  IMPOTrPECcCUs; YMEHHE  3a]aBaTh
MOCJIEZIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHBIX (HOpMyII;
YMEHHE OINEPUPOBATh MNOHATUAMM: KOMIUIEKCHOE YMCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YHMCIIa, MOAYJIb M apryMEeHT KOMIUIEKCHOTrO yucia, (popma
3allMCH KOMIUIEKCHBIX 4YMCEN (FeOMEeTpHUYECKas, TPUTOHOMETpUYECKas U
anreOpandeckas); yMETh IPOW3BOJIUTH apu(PMETHUECKHUE JEUCTBHUS C
KOMIUIEKCHBIMA ~ YMCJIaMH;  TPUBOAMTH  NPUMEPHl  HCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJI; ONEPUPOBATh MOHATUSAMH: MaTtpuua 2 X 2 u 3 X 3,
OIIPEAEIUTEND MAaTPULIbl, TEOMETPUUECKUI CMBICIT ONIPEAEITUTEIS




YMeHue onepupoBaTh IOHATHAMM: PalUOHAIBHBIC, HPPALUOHAIBHBIC,
MOKa3aTebHbIE, CTENEHHbIC, JOrapu(PMHUECKUE, TPUTOHOMETPUUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI, YMEHHUE OIIEPUPOBATH ITOHATUAMMU:
TOX/AECTBO, TOXKJECTBEHHOE IMpeoOpa3oBaHKUE, YpaBHEHHE, HEPAaBEHCTBO,
CUCTEMa YypaBHEHUMH M HEPABEHCTB, pPAaBHOCUJIIBHOCTb YPaBHEHHU,
HEPABEHCTB U CUCTEM; YMEHUE PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C INOMOUIBIO DPA3JIMYHBIX IIPUEMOB; PEIIATh ypPAaBHEHUS, HEPABEHCTBA H
CHUCTEMBI C IapaMeTPOM; IPUMEHATh YPABHEHM I, HEPABEHCTBA, UX CUCTEMBI
JUI pelIeHUs] MaTeMaTHYEeCKUX 3a/ad M 3aJad M3 Pa3IM4HbIX oOiacTen
HayKH U PEaJIbHOM JKU3HU

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIHS, YETHOCTh (DYHKIHH,
NEPUOUYHOCTh (DYHKIIMHM, OTPAHUYEHHOCTh (YHKLIHUH, MOHOTOHHOCTH
(GyHKLIMHU, 3KCTpeMyM (QYHKLUHU, HauOosblllee W HauMEHbIIee 3HA4YEHUs
(GyHKIMK HA TPOMEXYTKE, HempepbiBHAA (DYHKIUSA, aCHMOTOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOU3BOAHAs (YHKLUHU, T€OMETPUUYECKUI U
¢Gu3n4YecKuid CMBICH  MPOM3BOAHOM, TMEpBOOOpa3Has, OIpeaeIICHHBIN
UHTErpaj; yMEHHE HaxOIUTh AaCUMITOThl Ipaduka (QYHKIUH; yMEHUE
BBIUUCIIATH TPOU3BOIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO M KOMITO3UIINU
(GyHKUIMH, HAXOUTh YpaBHEHHE KacaTelIbHOW K rpaduKy QyHKIMM; yMEHHUE
HAXOJUTh TPOU3BOIHBIC AIEMEHTAPHBIX (DYHKIHMI; yMEHHE HCIOJIh30BAThH
IIPOU3BOJIHYIO JUIsl MCCIENOBaHUS (YHKLUMN, HAXOOUTh HAuOOJIbLIME U
HAaMCEHBIINE 3HAYeHHWs (YHKIUH; CTPOUTh TpaQuKd MHOTOUICHOB C
UCIOJb30BAHUEM  allapara MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTh
MPOU3BOIHYIO Il HAXOXKACHUS HAWIYYILIETO PEUICHHUS B MPHUKIATIHBIX, B
TOM YHCJIE€ COLUAIbHO-IKOHOMHUYECKUX U (PU3MUYECKHX 3aJavax; HaXOIUTh
TUIOIIAN U 00beMBbl (DUTYpP C MOMOIIBIO MHTETpajia; MPUBOIUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUA C TOMOLIBI0 AU(depeHIHaTbHBIX
YpaBHEHHI

YMeHue onepupoBaTh NOHATUAMU: rpaduk QyHKIUH, oOpaTHas GyHKLUS,
KOMNO3ULMS (YHKUMHA, JUHEHHass QYHKUUS, KBaapaTHyHas QYyHKLuS,
panmoHanpHast (QYHKIUS, CTeNeHHas (YHKIHS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHblE TPUTOHOMETpUYecKHe (YHKIMHU, TOKa3zaTelbHas WU
norapu@muueckas (QyHKIHH; YMEHHME CTPOUTh TpapuKU H3YYEHHBIX
(GyHKUIMH, BBIMOIHATH TpeoOpa3oBaHus rpaduKoB (GYHKLIUHN, UCTIOIB30BaTh
rpaduKy TSl U3y4SHHSI TPOIIECCOB U 3aBUCHMOCTEH, IPH PEIICHUH 3a/1a4 U3
JIpYruX Y4eOHBIX HpPEIMETOB W 3a/ad U3 PEeaJbHOM >KHU3HHU; BBIpAXKaTb
(dbopMyIaMu 3aBUCUMOCTH MEXIY BETMYMHAMHE, HCIIOJIB30BaTh CBOWCTBA U
rpaduku QyHKIMHA JUIs pelleHUs ypaBHEHHMH, HEpaBeHCTB M 3a4ad C
napameTpamu; H300pakaTh Ha KOOPIWHATHOM TUIOCKOCTH MHOYKECTBA
peleHii ypaBHeHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJjaud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOLEHTHI, TOJIM M YacTH, Ha JIBWXKEHHE, pabOTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 3aJjaud U3 00JacTU yNpaBieHHs] JTUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIJIATh BBIPAXKEHUS, YPABHEHHUS, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIOBHIO 3aJa4M, MCCIEAOBAaTh IOIYYEHHOE PEUICHHE U
OLIEHUBATh IMPABJONOAOOHOCTh PE3YJIbTaTOB; YMEHHE MOJIEINPOBATh
peanbHble CHUTyallUM HA S3bIKE MATEMaTHKH; COCTaBISATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a7a4d, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJAEIM C  MHCIOJb30BAaHMEM  amnmapara  aiareoOpsl,




WHTEPIPETUPOBATH MTOJIYYECHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSMHU: CpelHee apudmernyeckoe, MeauaHa,
HauOoJblllee ¥ HaMMEHBIIIee 3HAYCHUs], pa3Max, AMCIIEPCHs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOro HaboOpa; yMEHHE HW3BJICKaTh, MHTEPIPETUPOBATH
nH(popMalnIo, MPEJCTaBICHHYIO0 B Ta0iHIaX, Ha AUarpamMmax, rpagukax,
OTPAXKAIOLYI0 CBOMCTBA PEAJbHBIX MPOLECCOB M SIBJIICHUU; IMPEICTABIAThH
uHpopMaLIMI0O C TOMOIIBI0 TaOAMI] W  JUarpaMMm; HCCIeA0BaTh
CTaTHCTUYECKUE JAaHHBIE, B TOM YHUCJIE C MPUMEHCHHEM Trpa@uuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB; rparuecKu HCCIeI0BaTh COBMECTHbBIE
HAOJIIOJICHUS C TIOMOIIBIO TUarpaMM pacCEeMBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh HOHATHAMHE: CITyYaiHbIH OIBIT U CIy4aifHOE COOBITHE,
BEPOSITHOCTh CIIy4aHHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTH C
HCIOJIb30BAHUEM I'PaMUECKUX METO/I0B; IPUMEHATH (POPMYJIbI CIIOKEHUS U
YMHOKEHHUSI BEpOATHOCTEH, (opMyny MOTHOW BEPOSTHOCTH, (OPMYILY
bepuynnu, komOuHaTopHble (QaKThl U (OPMYJIbI; OLIEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHH; YMEHHE OIEpUpOBaTH MOHATHUAMHU: CIydaifHas
BEJIMYMHA, PACHPENEICHUE BEPOSTHOCTEH, MAaTEMaTH4YECKOE OKHIaHHE,
JMCTIEPCHsI U CTaHJAPTHOE OTKJIOHEHUE CIy4YailHOW BENWYMHBI, (HYHKIIHH
pacmpeneseHuss M IUIOTHOCTH  PAaBHOMEPHOIO, IOKA3aTeIbHOTO MU
HOPMAaJIBHOTO PaclpeAesIeHH; YMEHHE HCII0Ib30BaTh CBOMCTBA U3YYECHHBIX
pacnpenesieHui JUisl pelIeHMs 3ajad; 3HAKOMCTBO C IOHATHSAMH: 3aKOH
OOJIBIIINX YMCET, METO/IbI BEIOOPOYHBIX MCCIIEIOBAHNN; YMEHUE MTPUBOAUTH
IpUMEpbl TMPOSIBIICHUS] 3aKOHAa OOJNBLIMX 4YHUCEJ B MHPUPOJHBIX U
OOIIECTBEHHBIX SIBICHUAX; YMEHHUE ONEPUPOBATH MOHATHSAMHU: COUYETAHUE,
NEPEeCTaHOBKA, YUCJIO COYETaHHM, YMCIO0 NepecTaHoBOK; OnHOM HproTOHA;
YMEHHUE IPUMEHATh KOMOMHATOPHBIE (PAaKThl U PACCYKIACHUS JUIsl pEIICHUs
3aJa4; OLEHUBAaTb BEPOSTHOCTH peaJbHBIX COOBITHH; COCTaBIATH
BEPOSATHOCTHYIO MOJIEIIb U UHTEPIPETUPOBATH ITOJIYUEHHBIA PE3yIbTaT

YMenue onepupoBaTb NOHATHSAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJINYMHA YIJIa, TUIOCKUN YroJl, IBYIPaHHBIN
YTOJI, TPEXTPAHHBIA YIroJl, CKPEUIUMBAIOLINECs MpsMble, MAPAJIEIbHOCTh U
MEPIEHIUKYJIAPHOCTD NMPSMBIX U INIOCKOCTEH, YTOJI MEXAY HMPSMBIMHU, YTOJI
MEX1y NPSMOI U MJIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMHU, PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY NPAMBIMHU, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMU; YMEHHME MCIIONb30BaTh IMpPU PEIIEHUU 3a]ady H3ydeHHbIE
(GakThl M TEOpPEMbl IUIAHUMETPHH; YMEHHE OLIEHUBATh Pa3Mepbl 0OBEKTOB
OKpPY)KAIOIIEr0 MHpA; CTPOUTh MaTeMaTUYEeCKUE MOJENHU C IOMOUIbIO
FEOMETPUUYECKUX TMOHSATUHA M BEJIWYMH, pEIIaTh CBS3aHHbIE C HHUMH
MPaKTUYECKHE 3a/1a4K

10

YMeHue omnepupoBaTh MOHATUSAMH: IUIOUIATb (QUTYpBl, 00BeM (UTYpHI,
MHOTOI'paHHUK, IPAaBUIIbHBIA MHOTOTPAaHHUK, CEU€HHE MHOTOTPaHHUKA, KYO,
napajuiefienunes, npusMa, nupamuaa, Gurypa u MOBEpXHOCTh BpAIICHUS,
HWIMHAP, KOHYC, Iap, cdepa, miIomanb cdepsl, MIOLIAIb MOBEPXHOCTU
MUpaMHJIbl, MPU3MBbI, KOHYyca, IWIMHJIpa, 00beM KyOa, MpsIMOYTOJILHOTO
napajuleJienunena, NUPaMUIbl, MPU3MbI, LUIMHApA, KOHYyca, IIapa,
pa3BepTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U LIMJIMHAPA, NapajijielIbHble OCH
WIM OCHOBaHHWIO, CEYEHHME IIapa, IUIOCKOCThb, Kacaromasics cdepsl,
UWIMH]PA, KOHYCA; YMEHUE CTPOUTH CEYeHHE MHOTOTpaHHHUKa, H300paxarh




MHOTOTPaHHUKHU, (QUTYpbl U MOBEPXHOCTU BpalllEHUS, UX CEUYEHHUs, B TOM
YHClie C MOMOIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSITh CBOWCTBA
TreOMETPHUECKUX (PUTyp, CaMOCTOATENBHO (HOPMYIHPOBATH OMPEACICHUS
M3y4aeMbIX (Uryp, BBLABUTaTh THIIOTE3bI O CBOMCTBAX M IMPU3HAKaX
reoMeTpuuecKkux (uryp, oOOCHOBBIBATH HJIM ONpPOBEPraTh HX; YMEHHE
MIPOBOAUTH Kiaccuukanuio GuUryp mo pa3aiudHbIM IPU3HAKAM, BBIOIHSTh
HEOO0XOAUMBIE JTOTIOTHUTEIbHBIE TOCTPOCHHS

11

YMeHue omepupoBaTh MOHATUSMH: JIBKEHHE B  IPOCTPAHCTBE,
napajJiesIbHbli MEePEeHOC, CUMMETPHsI Ha IIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3zoBaHue MOA00Ms, TMONO00HBIE (UTYpPBI;, YMEHHE
pacrio3HaBaTh paBHbIE M I0J0OHBIE (DUIYPBI, B TOM YHUCIE B IPUPOAE,
HCKYCCTBE, apXUTEKTYype; HCIIOJIb30BaTh T€OMETPUUYECKHE OTHOIICHUS TPU
pellieHNH 3a7ay; HaXOAWUTh TIE€OMETPUYECKHE BEIMYUHBI (IJIMHA, YIOJI,
IO, 00BEM) IIPU PELICHUH 33124 U3 IPYTUX YU4EOHBIX IPEIMETOB U U3
peanbHON JKU3HU; YMEHHE BBIUUCIIATh N'€OMETPUYECKHE BEIMYMHBI (JUIMHA,
yroJl, IUIOIaAb, 00bEM, IUIOMIAh MOBEPXHOCTH), HCIIOJB3YS HW3y4YCHHBIC
¢GbopMysIBl U METOABI, B TOM YHCIE: IUIOIAAb HMOBEPXHOCTU MHUPAMUIB,
Opu3Mbl, KOHycCa, IDUIMHApa, Iulomanab cdepel; o0beM  KyoOa,
NPSIMOYTOJIBHOTO ~ Mapajulesenunesna, MNUPaMUIbl, MPU3MBblL, LUIMHJIPA,
KOHYCa, IIapa; yMEHHUE HaXOAUTh OTHOIICHHE 00EMOB IMOJO0HBIX QUTYD

12

YMeHue onepupoBaTh MOHSITUSIMH: MPSIMOYTOJIbHAs CHUCTeMa KOOpJUHAT,
BEKTOP, KOOPIMHATHl TOYKHU, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpAa Ha YHCIO, pa3joKEHUE BEKTopa Io Oasucy,
CKaJspHOE TIPOM3BENIEHHE, BEKTOPHOE IIPOU3BEICHUE, Yrol MEXIy
BEKTOPaMM; YMEHHE UCTIOJIb30BaTh BEKTOPHBIA U KOOPAUHATHBIA METO JUIs
pelIeHrs TeOMETPUUECKUX 3aa4 U 3a7au APYTruX y4eOHBIX IPEIMETOB

13

YMeHue BbIOMpaTh MOAXOAIIMN METOJ sl peIlieHHs 3a/1aun; TOHUMaHNe
3HAYUMOCTH MAaT€MaTUKH B H3YYEHUM HPUPOJIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SABJICHWM; YMEHUE pPACIO3HAaBATh IIPOSIBICHUE 3aKOHOB
MAaTE€MaTHKH B UCKYCCTBE, YMEHHME IIPUBOANTH IIPUMEPHI MATEMATHYECKUX
OTKPBITUHA POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKU







3. Temaruueckoe IVIAaHMPOBAHHUE C YKA3aHHEM KOJIHYECTBA YaCOB, OTBOJAUMBIX Ha
OCBOCHHE KaK10i TeMbl, B TOM YHCJIe C y4eTOM pado4yeil NporpaMMbl BOCIIMTAHUS

Kypc I'eomempus 10 knacc (3 waca * 34 nedeau = 102 yaca)

[esTenbHOCT S —
Ne Kozn- YUMTEIISA C y4ETOM
0 . U pOBBIC
/1 Tema 5o pabovci oOpa3oBaTebHbIC
4acoB MIPOTrpaMMBbl
pecypcbl
BOCIIUTaHUS
Brenenue B ctepeomerputo (23 yaca)
1. OcHoBHBbIE ITpaBUiIa N300paKEHUS HA 1 YcranaBinuBath https://resh.edu.ru/
PHCYHKE IUIOCKOCTH, apajIeJIbHBIX MPSIMBIX JIOBEPUTEIIbHBIE
(OTpe3KOoB), cepeANHbI OTpE3Ka OTHOILLICHMS MEXKIY
2. IlonsATHA CTEpEOMETPUN: TOUKA, ITPsMas, 1 YUHUTEJIEM U
IJIOCKOCTh, IPOCTpaHCTBO. OCHOBHBIE 00yYaromuMucs,
IpaBuJia U300pakeHUs HAa PUCYHKE CHOCOOCTBYIOILINX
IUIOCKOCTH, apajlJIeJIbHBIX MPSIMbIX HO3UTUBHOMY
(OTpe3KoB), cepeAMHBI OTPE3Ka BOCTIPUATHIO
3. [TonsATHS: NEepeceKaronmecs MIOCKOCTH, 1 y4yaluMucs
[epeCceKaroIInecs IpsMast U INIOCKOCTh; TpeOOBaHUIl U
HOJIYIIPOCTPAHCTBO npocb0 yuuTens;
4. [ToHsATHS: IEepeceKaromecs MIOCKOCTH, 1 IPUBJIEKATh
HepeceKaroIInecs IpsiMast U IIOCKOCTh; BHUMaHHE
MOJIYTIPOCTPAHCTBO oOydJaronmxcsi K
5. MHoOTrOrpaHHUKH, H300paKEHNE TIPOCTEHIINX 1 oOcyxaaemMoi Ha
IPOCTPaHCTBEHHBIX (UTYp, ypOKe
HECYILECTBYIOLINX OOBEKTOB uH(pOpMaIHH,
6. MHororpaHHuKH, H300pakeHNe MPOCTEUIINX 1 AKTHBH3AINH
IPOCTPAHCTBEHHBIX QUTYP, NI03HABATEIIBHOU
HECYILECTBYIOLINX OOBEKTOB JeSITETbHOCTH
7. AKCHOMBI CTEPEOMETPUH U TIEPBBIE 1 00y4aroImuxcst
CJIEJICTBUS U3 HUX
8. AKCHOMBI CTEPEOMETPUH U TIEPBBIE 1
CJIEJICTBUS U3 HUX
9. AKCHOMBI CTEPEOMETPUH U TIEPBBIE 1
cinenctsus n3 HuXx. CriocoOb!I 3amaHns
MPSAMBIX U TIJIOCKOCTEW B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U MJIOCKOCTEN
10. | U3o06pakenue ceueHni mupamMuibl, Kyda u 1
IPU3MBI, KOTOPBIE TPOXOASAT Yepe3 ux peopa.
N300pakeHne nepeceyeHust MoaydeHHbIX
IJIOCKOCTEN. PackpamrBanue mocTpOeHHBIX
CEUYEHUI pa3HBIMU [[BETAMU
11. N300paxeHne ceueHnit mupaMuibl, Kyda u 1
IPU3MBI, KOTOPBIE TPOXOASAT Yepe3 ux peopa.
N300pakeHne nepeceueHust MoaydeHHbIX
IJIOCKOCTEN. PackpammBanue moCTpOEHHBIX
CEYEHUH pa3HbIMU LIBETAMHU
12. N300pakeHne ceueHni mupamMuibl, Kyda u 1

MPU3MBI, KOTOpbIE IPOXOIST Yepe3 ux peopa.



https://resh.edu.ru/

N3006paxeHue nepeceyeHus: Noay4yeHHBIX
MJIOCKOCTEN. PackpammBanue mocTpOEeHHbBIX
CEYEHUM pa3HbIMU LIBETAMU

13.

N300pakeHne ceueHui mupaMuibl, Kydoa u
NIPU3MBI, KOTOPBIE POXOIAT Yepe3 ux peéopa.
N300pakeHne nepeceueHus noy4eHHbIX
IIJIOCKOCTEN. PackpammBaHue NOCTPOCHHBIX
CEUEHHH pa3HbIMU LIBETAMHU

14.

MerTton ciieoB [UIsl TIOCTPOEHUSI CEUEHUIN

15.

Meton crnefoB AJis IOCTPOCHUS CEUEHUIA.
CBolicTBa MepeCceUCHU MPAMBIX U
IJIOCKOCTEN

16.

Merton ciie10B 1715l TIOCTPOEHUS CEYEHHH.
CBolicTBa nepeceueHui MpsiMbIX U
IJIOCKOCTEN

17.

[TocTpoeHue cedeHnii B mupamuie, Kyoe 1mo
TpéM TOoukam Ha péopax. Co3gaHue
BBIHOCHBIX UEPTEKEH U 3aITHCh IIaroB
TIOCTPOCHHUS

18.

[TocTpoeHue ceueHuit B nmupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH 1 3aIMCh I1aroB
MOCTPOCHUS

19.

[TocTpoenue ceuenuii B nupamuie, Kyoe mno
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEW U 3aIKCh 1IAroB
MIOCTPOCHUS

20.

[TocTpoeHue ceueHuit B nmupamuie, Kyoe mo
TpéM ToukaM Ha pébpax. CoznaHue
BBIHOCHBIX YEPTEXKEN U 3aIIMCh I1aroB
IIOCTPOCHHUS

21.

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLHOHANBHBIX 0Tpe3kax. [Togodue
TPEYTrOJbHUKOB

22.

[ToBTOpenue nuanumerpuu: Teopema
Menenas. PacueTsl B ceueHMIX Ha BEIHOCHBIX
yeprexax. Mcropust pa3BUTHS IUIAHUMETPUU
U CTEPEOMETPUU

23.

KonrtponbHas pabora "AKcHoMbI
crepeomerpuun. Ceuenns"

B3anmHoe pacnosiokeHue npsiMbIX B PO

cTpaHcTBe (6 4acoB)

24.

B3anMHOe pacnonoxeHue npsMbIX B
npocTpancTBe. CKpelMBarOLUECs IPsSIMbIE.
[Ipu3HaKy CKpenMBarOMNXCs MIPSIMBIX.
[TapanenpHble NpsSIMBIE B IPOCTPAHCTBE

1

dopmMupoBaHUE y
00yYaroImuXxcs
JTUYHOCTHBIX
KOMIICTCHITHIA,

25.

TeopeMa 0 CyIIeCTBOBAHUH U
€UHCTBEHHOCTH IIPSIMOU MapajlIeIbHON
JTAHHOM MPSIMOM, MMPOXOAIIEH Yepe3 TOUKY
[IPOCTPAHCTBA U HE JIeKALLEH Ha JaHHOU
npsaMoi. JleMma o nepecedeHnn
MapaJuIEIbHBIX MPSAMBIX INIOCKOCTBIO

BHYTpPEHHEN
MO3UIIUHY JIMYHOCTH,
HEOOXOINMBIX IS
KOHCTPYKTHUBHOTO,
YCIICIITHOTO H
OTBETCTBEHHOI'O

https://resh.edu.ru/
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26. [TapamnenpHOCTB Tpex NpsAMbIX. Teopema o 1 MOBE/ICHUS B
TpEX mapauIeIbHBIX NpAMbIX. Teopema o 00ILIeCTBE C y4ETOM
CKPEIIMBAIOIIUXCS MPSIMBIX MIPaBOBBIX HOPM,

27. | IlapamnensHoe mpoekTupoBanue. OCHOBHBIC 1
CBOICTBa MapaJljIeIbHOTO IPOEKTUPOBAHUS.

N3o0pakeHue pa3Hbix GUryp B
NapaJJICIIbHON MPOEKIIUH

28. LlenTpanbHas npoekuus. Yroi ¢ 1
COHAIIPaBJIEHHBIMU CTOPOHAMM. YTOJ MEXKAY
PSIMBIMU

29. 3amauy Ha JOKA3aTeIbCTBO U HCCIICIOBAHHUE, 1
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSMBIX B
IIPOCTPAHCTBE

[TapayieTbHOCTB MPSMBIX M INTIOCKOCTEH B TPOCTPAHCTBE (8 4acoB)

30. [TonsATHA: MapauIeTbHOCT MPAMOMN U 1 PazBurtue y https://resh.edu.ru/
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak o0yyJaromuxcst
napauIeTbHOCTH MPSMOI U TIIOCKOCTH. OIbITa HPABCTBEHHO
CaolicTBa napajijieIbHOCTH IPSIMOM U 3HAYUMOMN
IJIOCKOCTH NeSITeTbHOCTH,

31. | 'eomeTrpuueckue 3a1a4u Ha BBIYUCIICHUE U 1 KOHCTPYKTUBHOI'O
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C COLIMAJIBHOTO
NapauIeTbHOCTHIO MPSIMBIX U IJIOCKOCTEH B IIOBEJCHUS B
IIPOCTPAHCTBE COOTBETCTBUU C

32. [TocTpoenue ceueHusi, MPOXOASAIIETO YepPE3 1 3THYCCKUMU
JAHHYIO MIPSIMYIO Ha YePTEXKE U HOpMaMu
[apaJuIEIbHOTO APYrou npsamoil. Pacuér B3aMMOOTHOLICHUN
OTHOILICHUI c

33. [TapannensHas NpoeKIus, TPUMEHECHUE J1JIs 1 HPOTHUBOIOJIOKHBIM
MOCTPOEHHUS CEYeHU KyOa U TI0JIOM, CO
napayuienenunena. Coicraa CTapIiuMH U
napajuiejienunea ¥ Npru3mbl MIIaAUIMMHA

34. | [NapannensHble mockocTy. [Ipu3Haku 1
NapauIeIbHOCTH IBYX IUIOCKOCTEN

35. | Teopema o mapamienbHOCTH U 1
€AMHCTBEHHOCTH IJIOCKOCTH, IPOXOSIIEN
qyepe3 TOUKY, HE MPUHAJIekKAILY0 JaHHON
IJIOCKOCTH U CJIEICTBUS U3 HEE

36. | CpoiicTBa mapauleIbHbIX IUIOCKOCTEH: O 1
NapauIeIbHOCTHU NMPSAMBIX IIEpECeUEHUs IPU
MEPECEUCHHH JIBYX MapaJlIeIbHbIX
IIJIOCKOCTEN TPEThen

37. | CoiicTBa mapaienbHbIX MIIOCKOCTEN: 00 1
OTpEe3Kax NapajliebHbIX IPSIMBIX,
3aKIIFOUEHHBIX MEX]Ty MapaljieIbHbIMU
IUIOCKOCTSIMU; O NIEPECEUEHUH MTPSIMOM ¢
JIBYMsI TapaJuIeNIbHbIMH IJIOCKOCTSIMU

[leprieHAUKYISAPHOCTD MPSIMBIX U IJIOCKOCTEH B IpOCTpaHCcTBE (25 yacoB)

38. | IloBTopenue: Teopema [ludaropa Ha 1 YcranaBnuBartb https://resh.edu.ru/
TJIOCKOCTH JIOBEPUTEITbHBIE

39. | IloBTOpEHME: TPUTOHOMETPHS 1 OTHOLLEHUS MEXIY

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

YUYUTECIIEM U



https://resh.edu.ru/
https://resh.edu.ru/

40.

CgoiicTBa Ky0a U MPSMOYTOJIHHOTO
napasuiesienumneaa

41.

Brruucnenue JuinH OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM IapaJuIeIICIIUIIEe

42.

[leprieHUKYIAPHOCTD MPSAMOI U MIIOCKOCTH.

IIpu3Hak neprneHAUKYJIIPHOCTH IPSIMOU U
IUIOCKOCTH

43.

IlepneHquKyISIPHOCTD IPSIMOM U IIJIOCKOCTH.

[Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U
TJIOCKOCTH

44.

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IPSAMOM, MPOXOISIIECH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHINKYIISIPHOMN K INIOCKOCTH

45.

IInockocTH U epneHAUKYJISPHBIE UM
IPsAIMBbIE B MHOIOIPaHHUKAX

46.

IInockoctu u NEPNCHAUKYJIIAPHBIC UM
MIPpAMBbIC B MHOT'OI'paHHUKAaX

47.

Ilepnenaukysip u HakinoHHas. [loctpoenue
NEPIEHIUKYIISIPA U3 TOYKH HA IIPSIMYIO

48.

Ilepnenaukysip u HakinoHHas. [loctpoenue
NEePHEHIUKYIISIPA U3 TOYKH HA IIPSIMYIO

49.

[ToBTOpenue: Teopema Iludaropa Ha
IUIOCKOCTH

50.

IIoBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

S1.

CaoiicTBa Ky0a 1 MPSIMOYTOJILHOT'O
napaJuiesnenunena

52.

Brruncnenue JUIMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM TapaJuieenunesie

53.

IlepneH UKy pHOCTD IPSIMOU U IIJIOCKOCTH.

[Tpu3HaK neprneHAUKYISpHOCTH MPSMOH U
IUIOCKOCTH

54.

HepHeH,I[I/IKyJ'ISIpHOCTL HpHMOﬁ " IJIIOCKOCTH.

IIpu3Hak nepneHMKyISIPHOCTH IPSIMOU U
IIJIOCKOCTH

55.

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM, TPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYIISIPHON K IMIIOCKOCTH

56.

[InockocTH 1 epneHANKYJISIPHBIE UM
IIPsIMBIE B MHOIOIPaHHUKAX

57.

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OT'paHHUKAaX

38.

[lepnenaukynsip u HakinoHHas. [loctpoenue
NEPHEHAUKYIIAPA U3 TOYKH HA IIPSIMYIO

59.

[Tepniengukynsap u HaknoHHas. [locTpoenue
NEepIEHINKYIIApa U3 TOYKU Ha IPSAMYIO

60.

CniocoObl OyCTUTH NEPIIEHANKYIISPDI:
CUMMETpHUs, CIABUT TOYKH 110 NTapaJIEIbHON
IpsIMOU

00yJaromuMucs,
CIOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCIIPUSITHIO
YUYaIIUMUCS
TpeOOBaHUH U
MPOCHO yUUTENS,
HPUBJICKATh
BHUMaHHE
oOydJaronuxcsi K
oOcyxaaemMol Ha
ypOKe
uHpOpMAaIHH,
AKTHBU3AIUH
[I03HABATEIbHOU
JeATELHOCTH
00y4aromuxcs

Coznanue yciaoBuii
JUTSL Pa3BUTHUS U
peau3aiuu
UHTEpeca
oOyJaromuxcst K
CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH
u
caMo00pa30BaHHUIO
Ha OCHOBE
pedrexcuu
JIEATEILHOCTH U
JUYHOCTHOTO
CaMOITO3HAHHUS




61. CnBur no HemnapauieIbHON NPSAMOH, 1
W3MEHEHUE PACCTOSTHUN

62. | Konrponbnas pabota "B3aumnoe 1
pacroaokeHue IPsIMbIX U IJIOCKOCTEH B
npoctpancrae”

Vel u paccrosinus (16 yacoB)

63. | IloBropeHue: yroa Mexay NpsMbIMU Ha 1 VY cTaHaBIMBATh https://resh.edu.ru/
IJIOCKOCTH, TPUTOHOMETPHUSI B TPOU3BOJILHOM JIOBEPHUTEIILHbIE
TPEYTrOJIbHUKE, TEOPEMA KOCHHYCOB OTHOIIECHHS MEKIY

64. | IloBTOpeHue: yroia MexIy 1 YUUTEIEeM U
CKPEIIHUBAIOIIUMUCS PSIMbBIMH B o0yyaromuMuct,
MIPOCTPAHCTBE CIIOCOOCTBYIOIINX

65. | I'eomerpuyeckue METO/IbI BEIUNCIICHUS YIIa 1 MO3UTHBHOMY
MEXly IPSIMBIMUA B MHOT'OTpaHHHKaX BOCIIPHUSTHIO

66. JByrpanubiii yroia. CBOMCTBO JIMHEHHBIX 1 YYaIIUMUCS
YIJI0B JBYTPAHHOTO yIiia TpeOOoBaHUIl U

67. [lepnenaukynspusle miockoctu. CBoicTBa 1 IPOCKO yUUTEs;
B3aMMHO MEPIEHAUKYIISPHBIX TIOCKOCTEH NPUBJICKATh

68. [Ipu3Hak neprneHuKyIsIpHOCTH IIIOCKOCTEH; 1 BHHMaHue
TeopeMa O IPSIMOM IepecedeHus IBYX oOyuaromuxcst K
IJIOCKOCTEH MepHeHIuKYISIPHBIX TPETher o0cyx1aeMoii Ha
IJIOCKOCTH ypOKe

69. | IlpsMoyrosbHBIi napajienenumnen; Kyo; 1 uH(bopMaLHH,
MU3MEPEHMS], CBOMCTBA MPSAMOYIOJIbHOTO AKTHBHU3ALMHU
napajuieyenumnena IIO3HABATCIIbHON

70. | Teopema o auaroHaau NIpSMOYIrOJIbHOTO 1 ACATENBHOCTH
MapAJUICIIETIANIENA U CIICICTBUE U3 HEE 00y4JaoImUXCst

71. CrepeomeTpuyiecKue 1 MPUKIAIHbBIC 33/1a4H, 1
CBSI3aHHBIE CO B3aUMHBIM PacIOIOKEHUEM
IPSIMBIX U TUIOCKOCTH

72. | IloBTOpeHNne: CKpELMBAOIIMECS NPSMBIE, 1
napajuleJIbHbIe IUIOCKOCTH B CTaHIAPTHBIX
MHOTOIpaHHUKaX

73. ITapa nmapasuienbHbIX INIOCKOCTEN HA 1
CKPEIIHBAIOIINXCS MPAMBIX, PACCTOSTHUE
MEX/ly CKpEIIUBAIOIIUMHUCS MIPSIMBIMU B
MPOCTBIX CUTYaLIUAX

74. PaccrosHre OT TOYKH 0 INIOCKOCTH, 1
paccTosHUE OT NPSMOH 10 MIIOCKOCTH

75. | Beluuciienue pacCTOSHUN MEKIY 1
CKPEIIMBAIOIIUMHUCS IPSIMBIMH C TIOMOILBIO
NEPIEHIUKYIJIIPHON TNIOCKOCTH

76. | TpéxrpaHHbIil yroi, HEpaBEHCTBA JUIs 1
TpexrpanHbIx yrioB. Teopema [Tugaropa,

TEOPEMBI KOCUHYCOB Y CHHYCOB JUIsl
TPEXTPAHHOTO YyIia

1. DeMeHTHI cpepruuecKoil reoMeTpuu: 1
reoJIe3nYecKue JIMHUU Ha 3emiie

78. | KonrponbHas padora: "Yrisl u paccTosiHUA" 1

Muororpanauku (7 4acoB)
79. | Cucremarusanus 3HaHuN "MHOTrOrpaHHUK U ’ 1 ‘ Passurtue y https://resh.edu.ru/
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€ro dJIEMEHTHI"

oOyJaromumxcst

80. [Tupamuaa. Bunel nupamua. [IpaBuibHast 1 OnbITa
nupamua HPaBCTBEHHO
81. [Ipusma. [Ipsimas u HaKJIOHHAS IPU3MBI. 1 3HAYUMOM
[TpaBuiibHas npuszma JESITEIbHOCTH,
82. [Ipsamoii mapannenenumnen, NpsMOYroJIbHBINA 1 KOHCTPYKTUBHOI'O
napasuiesienumnesn, Kyo COLIMAJIBHOTO
83. | Boinykuble MHOrOrpanHuku. Teopema 1 [IOBEJCHUS B
Ditnepa COOTBETCTBUH C
84. | Bemmykisle MHOrorpanHuku. Teopema 1 3TUYECKUMHU
Oiinepa. [IpaBuibHbIC U TTOTYITPaBUIILHBIE HOpMamu
MHOTOTpPaHHUKH B3aUMOOTHOIICHUN
85. 1 ¢
MIPOTUBOIOJIOKHBIM
Koutposnbnas pabdora: "MHororpanHuku" MOJIOM, CO
CTapUINMH U
MITAIIIIMU
Bexrops! B mpoctpancTBe (12 gacoB)
86. | [lonsTue BeKTOpa HA IJIOCKOCTH U B 1 Peann3oBbIBaTH https://resh.edu.ru/
IIPOCTPAHCTBE BOCIIUTATEIbHbIE
87. | CymMa BEeKTOpOB 1 BO3MOYKHOCTH B
88. Pa3nocts BekTOpOB 1 pa3IMYHbIX BUAX
89. | IIpaBuiio mapajieenuea 1 ACATCIILHOCTH,
90. YMHOKEHNE BEKTOPa HA YHCIIO 1 06y11a}0111v1/1xc;1 co
91. | Pa3noxenue BekTopa 1o 0azucy Tpéx 1 CHOBECHOH
BEKTOPOB, HE JISKAIUX B OJHON MIIOCKOCTH (SHaKOBf)_ i)
92. CkansipHO€ ITPOU3BEICHUE 1 OCHOBOM:
CIlyIlIaHue
93. | Brluncienue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE
94. | Ilpocreiimue 3a1a4u ¢ BEKTOpaMu 1
95. | Ilpocreiitue 3a1a4u ¢ BEKTOpaMH 1
96. | Ilpocreiitme 3a1a4u ¢ BEKTOpaMH 1
97. | llpocreiimue 3a1a4n ¢ BEKTOpaMU 1
[ToBTOpeHue, 06001IeHNE U CUCTEMATU3AIIHS 3HAHHH (5 4YacoB)
98. | Ob6oOuIeHre 1 cucTeMaTH3anus 3HaHUH 1 [TpumensaTH HA https://resh.edu.ru/
99. O0001eHne ¥ cucTeMaTH3alvsa 3HaHUH 1 YpOKe
100. | MToroBas KOHTpoJsbHAs paboTa 1 HHTCPAKTHBHRIC
101. | Mrorosas KOHTpONbHAs paboTa 1 (hopmbl padoTs ¢
102. 1 00yJarOLMMHUCS:
MHTEJUIEKTyaJIbHbIE
UTPBI,
O0600611eHre U cucTeMaTH3alus 3HaHUH CTUMYJINPYIOLINC
MI03HABATENbHYIO
MOTHBAIUIO
o0yJaromuxcs;

Bcero: 102 gaca
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Kypc I'eomempus 11 knacc (3 yaca * 34 nedenu = 102 yaca)

JesrenbHOCTh DICKTPOHHEIE
No Koun- YUYUTEIIS C ytEeTOM THbPOBES
/i Teva 5O padoueii o0pa3oBaTelIbHbIe
4acoB IpOrpaMMbl P
pecypcbl
BOCIIUTaHUS
Ananutuueckas reomeTpus (15 yacoB)
1. | IloBropenue Temsbl "KoopauHaTel BEKTOpa Ha 1 dopMHUpOBaHUE Y https://resh.edu.ru/
IUIOCKOCTH U B IpOCTpaHcTBe" 00yYaromuxcs
2. | IloBTopenue Temsl "CkansipHoe 1 JUYHOCTHBIX
Mpou3BeIeHNE BEKTOPOB" KOMIIETEHIUH,
3. | [loBropenue temsl "Bpruncienue yria 1 BHYTpPEHHEH
MEX1y BEKTOpaMH B IPOCTPaHCTBE" MO3ULIUH JTUYHOCTH,
4. | lloBTopenue Temsl "YpaBHEHUE NPAMOH, 1 HEOOXOJUMBIX JUIs
MIPOXO/ISIIEH Yepe3 ABE TOUKHU" KOHCTPYKTUBHOIO,
5. YpaBHEHUE TIOCKOCTH, HOPMaJib, YpABHEHUE 1 YCIICUIHOTO U
MJIOCKOCTH B OTpE3Kax OTBCTCTBCHHOI'O
6. | YpaBHEHUE IUIOCKOCTH, HOpMaJlb, ypaBHEHUE 1 IIOBCAICHUA B
MJIOCKOCTH B OTPE3KaX 00LIECTBE € Y4ETOM
7. | BextopHoe npousBeaeHue IIPaBOBBIX HOPM
8. | JIunelinble HEpaBEHCTBA, JIMHEITHOE
IpOrpaMMHUPOBAaHUE
9. | JIuneliHble HEPABEHCTBA, JIMHEHHOE 1
IpOrpaMMHUPOBAHUE
10. | AHasiuTHYECKUE METO/IbI pacuéra yria 1
MEX1y MPSIMBIMU B MHOTOTPaHHUKAX
11. | AHaniuTHuecKre METObI pacuéra yria 1
MEX/1y IJIOCKOCTSIMU B MHOTOI'paHHHUKaX
12. | ®@opmyna pacCTOSAHHS OT TOUKH JI0 1
IJIOCKOCTH B KOOPJMHATAX
13. | HaxoxaeHue pacCTOSTHUN OT TOYKH 0 1
MJIOCKOCTH B KyOe
14. | HaxoxneHue pacCTOSHUN OT TOYKH 10 1
IJIOCKOCTH B IIPaBWJIBHOM MUpaMujie
15. | KonTponbHas pabota "AHamuTnyeckas 1
reomeTpus’”
[ToBTOpenue, 0600IIeHNE U cucTeMaTh3anus 3HaHu# (15 gacoB)
16. | CeueHMst MHOTOIPaHHUKOB: CTaHIAPTHBIE 1 CtumynupoBaHue https://resh.edu.ru/
MHOTOI'PaHHUKH UHTEpeca
17. | CeyeHuss MHOTOTPAHHUKOB: METO/T CIIEJIOB 1 o0ydJaronmxcs K
18. | CeueHust MHOTOIpaHHUKOB: CTaHIAPTHBIE 1 TBOPYECKOU H
MJOCKOCTH, IEPECCUCHUS NPIMBIX U UHTEJIEKTYaTbHOM
IIOCKOCTEM JICSITCIILHOCTH,
19. | IlapamienbHbIe NPSIMBIE U TUIOCKOCTH: 1 (popmupoBanue y
napajljieJIbHbIC CCUCHUSI HHX OCJIOCTHOTO
20. | [TapamnenbHbIE MPSIMBIE U TIOCKOCTH: PACUYET 1 MHPOBO33pECHUA HA
OTHOLIIEHUN OCHOBC HAYy4YHOTIO,
21. | ITapamienbHbIE NPSAMBIE U TUIOCKOCTH: YIJIbI 1 SCTCTHICCKOTO 1
MEXIY CKPEIIUBAIOIIUMHUCS TPIMBIMU IPaKTHICCKOro
22. | TlepneHAUKYISPHbIE MIPAMBIE U IIOCKOCTH: 1 HO3HAHMA
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CTaHJapTHBIE Mapbl IEPIECHIUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX, CHMMETPUH
MHOTOTPaHHUKOB

23.

IlepnenquKysipHbIC IPSIMBIE U IUIOCKOCTH:
TeopeMa O TpeX MEePIEeHIUKYISIpax

24.

[leprieHauKyNISApHBIE TPSIMBIE U IJIOCKOCTH:
BBIYHCIICHUS JIJTUH B MHOTOTPAaHHHUKAX

25.

HOBTOpeHI/Ie: Iiomagan MHOFOerJ'IbHI/IKOB,
(bopMyJIBI TS ILIOMIAACH, COOOPaKEHUS
ooous

26.

[ToBTOpEHME: IOMIAIU MHOTOYTOJILHUKOB,
(bopMyIIBI TSI TIOMIAACH, COOOPaKEHUS
mog00ust

27.

HOBTOpeHI/Ie: Iiomagan MHOFOerJ'IbHI/IKOB,
(bopMyJIBI TS ILIOMIAACH, COOOpaKEHUS
o1o0us

28.

[Tnomany ceueHnii MHOTOIPaHHUKOB:
IUIOIIAIA IOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00HS

29.

[Inomany ce4eHrii MHOTOTPaHHUKOB:
TUTONIA/IA IIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs 1101001

30.

Kontposnbhas pabora "[loBropenue:
MHOTOIPaHHUKH, CEYCHHS] MHOTOIPaHHUKOB"

YCTpOMCTBA MUpa

O0béM MHOTOrpanHuka (17 yacos)

31.

O61éM Tena. O0BEM MPAMOYTOJIBHOIO
napajiesenuneia

1

32.

3agauun 00 yBOCHMHM Ky0a, 0 KBaJparype
KyOa; 0 TPUCEKINH yIiia

33.

CrepeoMeTpHuuecKue 3a/1a4u, CBI3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO
napaJuiesnenunena

34.

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
BBIYUCIICHHEM 00bEMA IpsAMOYT'OJIbHOTO
napaiICJICImIcaa

35.

O06BEM npsIMOoit TPU3MBI

36.

CrepeoMeTpHuuecKre 3a1a4u, CBSI3aHHBIE C
BBIYUCIIEHEM 00BbEMOB MPSMOM MPU3MBbI

37.

[TpuknaaHble 3a1a4uM, CBA3aHHBIE C 00BEMOM
IIPSAMOM IPU3MBI

38.

Brraucienie 006EMOB TEJI € IIOMOIILIO
omnpenenénHoro uHTerpana. O0bEM
HAKJIOHHOH NPU3MBbI

39.

Brruncnenue 00bEMOB Te ¢ TOMOIBIO
ornpenenéHHoro uaTerpaia. Oobpém
TTUPAMMJIBI

40.

®dopmyna 00bEma mupamuabl. OTHOIIICHHE
00BEMOB MUPaMHUJI C OOIIUM YTIIOM

41.

®dopmyna 00bEMa mupamuabl. OTHOIIICHHE
00BEMOB MUPAMHUJI C OOIIUM YTIIOM

42.

CrepeoMeTpHuueckre 3a7auu, CBsI3aHHbIE C

®opMHUpOBaHHUE Y
00yJarommxcst
MOTHBALIUH U
YBaXCHUS K TPYLLY, B
TOM YHCIIe
00I1IECTBEHHO
MOJIE3HOMY, H
caMo00CTyKUBaHHIO,
MOTPeOHOCTH K
pUOOPETEHUIO WIIH
BbIOODPY Oyay1Iei
npodeccun

https://resh.edu.ru/
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00BEMaMH HaKJIOHHON MPU3MBI

43. | CrepeoMeTpUUECKUE 3a1a4H, CBSI3aHHBIE C
00BbEMaMU TUPaMUJIbI
44. | Ilpuknagasie 3aaauu 1o Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00OBEMOM HAKJIOHHOM
TIPU3MBI
45. | Ilpuknagasie 3agauu 1o Teme "O0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM MHUPAMHU/IBI
46. | Ilpumenenue 06 bEMOB. Beruncienue
paccTosiHUs 10 TIOCKOCTH
47. | KorrponpHas pabora "O0béM
MHOI'OI'paHHHKA"
Tena Bpaienus (24 yaca)
48. | Hunuaapuyeckas NOBEPXHOCTb, 1 [IpumensTs Ha https://resh.edu.ru/
o0pa3yromue HWINHIPUIECKON TOBEPXHOCTU ypoKke
49. | Humunap. IIpsmoli KpyroBoi HWIMHIP. 1 VMHTEPAKTUBHBIC
[1no1maas MTOBEPXHOCTH HIJIMHIPA (hopmbI paboTHI ¢
50. | Konuueckas moBEpXHOCTb, 00pa3yrolire 1 00y4aroIMMHUCS:
KOHUYeckoi moBepxHocT. Konyc UHTEJUICKTyaIbHbIE
51. | Ceuyenue KOHyca IIOCKOCTBIO, 1 UI'PBI,
NapajuIeJIbHOM MIIOCKOCTH OCHOBAHMSI CTUMYIIUPYIOIIHE
52. | Yceuénnslii koHyc. M300pakeHne KOHYCOB U 1 II03HABATCIIbHYIO
YCEUEHHBIX KOHYCOB MOTHUBAIIIO
53. | Ilnomaas 60KOBOIT MOBEPXHOCTH U TOITHOM 1 00y4arommxcst
MOBEPXHOCTH KOHYCa
54. | Ilnomaas 60KOBOI MOBEPXHOCTH U MOTHOM 1
MIOBEPXHOCTU KOHYCa
55. | CtepeoMeTpudecKre 3a1a4u Ha 1
JI0Ka3aTeNbCTBO U BHIYHUCIICHUE,
MOCTPOCHUEM CEYEHU N LIMIMHAPA, KOHYyCca
56. | CrepeomeTpuuecKkue 3aga4n Ha 1
JI0Ka3aTeNbCTBO U BHIYHUCIICHUE,
MOCTPOCHHUEM CEYEHUH IIMIMHAPA, KOHYyca
57. | IlpuknaaHsbie 3a7a4M, CBA3aHHbBIE C 1
[IWIAHAPOM
58. | Ilpukiannble 3aa4u, CBSI3aHHBIE C 1
[IWIAHAPOM
59. | Cdepa u map 1
60. | ITepeceuenue cdepsl 1 Mmapa ¢ MIOCKOCTHIO. 1
Kacanue mapa u cdepsl miockoctoio. Bua u
n300pakeHue mapa
61. | Ilepecedyenue cdepsl U mapa ¢ MIOCKOCTHIO. 1
Kacanwue mapa u cdepsl m1ockocThio. Bua u
n300pakeHue mapa
62. | Ypasuenue cohepsl. [Inomans chepsl u eé 1
yacrtei
63. | Cummetpus cepsl U mapa 1
64. | CrepeoMmeTpriecKHe 3aa4u Ha 1

JI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHbBIE
co cepoii 1 mapoM, TOCTPOESHUEM UX
CEYEHUH TIOCKOCTHIO
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65.

CrepeoMeTpHyeCKUE 3a]a4 HA
JI0Ka3aTeIbCTBO U BHIUUCIICHUE, CBSI3AHHbBIC
co cdepoit 1 Mapom, TOCTPOSHUEM UX
CEUYCHUH MIIOCKOCTHIO

66.

[Tpuxnanueie 3aaun, CBA3aHHbBIE cO chepoit
U I11apoM

67.

[ToBTOpEHHME: OKPYKHOCTD Ha IIOCKOCTH,
BBIYMCJICHHSI B OKPY>KHOCTH, CTaHaPTHBIC
moa00ust

68.

Paznuunnie KOM6I/IHaHI/II/I TCJI BpalliCHUA U
MHOT'OI'PpaHHHUKOB

69.

3agauu no Teme "Tena U MOBEpXHOCTH
BpanieHus"

70.

3agauu no Teme "Tena u MOBEpXHOCTH
BpauieHus"

71.

KoHnTtponbHas padora "Tena u moBepxXHOCTH
BpanieHus"

[Inourany nmoBepxHOCTH U 00

BEMBI KPYTJIBIX TeJ (9 4acoB)

72.

O6ném mmHapa. Teopema 00 00bEME
IPSIMOTO LIWJIMHIPA

1

73.

Brruncnenune 005EMOB TEJ C TIOMOIIBIO
onpeaenéuHoro uurerpana. O6bEM KoHyca

74.

[Tnomany 60KOBOM U MOJHOM MOBEPXHOCTU
KOHYCa

75.

CrepeoMeTpHuuecKue 3a7auu, CBsI3aHHbIE C
BBIYMCIICHHEM 00BEMOB IUIIMH/IPA, KOHYCa

76.

[Ipuknagueie 3apaun o Teme "O0bEMBI U
IJIOIIAAN MOBEPXHOCTEH Ten"

7.

O061EéM mapa u mapooro cexropa. Teopema
00 00Béme mapa. [Tnomans chepsl.
CrepeomeTpuyeckue 3a/1a41, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IapoBOTO
CerMEHTa U IapOBOIr0 CEKTOpa

78.

[Tpuxnanueie 3agaun 1o reme "O0bEMBI TEN",
CBs3aHHbBIE C 00BEMOM IIapa U IUIOIIA]IBIO
cdepbl. COOTHOLIEHUS MEXY TUIOIAASIMU
MMOBEPXHOCTEN U 00BEMaMU TTOIOOHBIX Tel

79.

[Tono6HbIe Tena B mpocTpaHcTBe. M3menenne
00bEéMa nipu nogo6un. CrepeoMeTprudeckue
3a/1a4M, CBSA3aHHbIE C BHIYUCICHUEM 00bEMOB
TeJN U IJIoUIaiel NOBEPXHOCTEN

80.

Kontponbnas padora "ILnomanu
MTOBEPXHOCTU U OOBEMBI KPYTJIBIX TET"

IIpumensTh HA
ypoKe
UHTEPAKTHUBHbBIE
(bopMBbI paboTHI €
00yYaroIIUMHUCS:
WHTEIUICKTYaIbHBIC
UTPBI,
CTHMYJIUPYIOIIHE
M03HABATENIbHYIO
MOTHBAITHIO
00yYaroImuxcst

https://resh.edu.ru/

JIBuxenust (5 4yacoB)

81.

JBxeHus npoctpancTBa. OToOpaskeHMs.
JiBroxeHus U paBeHCTBO ¢uryp. OOmume
CBOMCTBA ABUKCHUN

1

82.

Buael nBukeHnii: mapasieabHblid IEPEHOC,
LEHTpAJIbHAsI CAMMETPHS, 3€pKaJIbHas
CHMMETPHUS, IOBOPOT BOKPYT MPSIMOK

83.

[IpeobpazoBanms nomoodus. [Ipsmas u chepa

dopMupoBaHUE y
00yJaroImuXcs
MOTHBAIUH U
YBa)KEHHUS K TPYAY, B
TOM YHCJIE
00ILIECTBEHHO
MOJIE3HOMY, H

https://resh.edu.ru/
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Ditnepa

CaMOoO0OCITY>)KHBaHHIO,

84.

['eomeTpuyeckure 3a/1a4u Ha IPUMEHEHUE
JIBUKCHUS

MOTPeOHOCTH K
MPUOOPETEHUIO WK

85.

KoHnTtposnbnas pabota "BekTopsl B
npocTpaHcTae”

BBIOOpY Oymymei
npodeccun

[ToBTOpEHME, 0OOOIIIEHNE I CHCTEMATH3

anys 3HaHu# (17 yacoB)

86.

O6o6matomee moBropeHue 11 moHsITHI 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucremaTtusanus 3Hanui: "[lapannensHOCTh
MPSAMBIX U IIJIOCKOCTEN B MPOCTpaHCTBE"

1

[TpumeHsTH Ha YpOKe
UHTEPAKTUBHBIC
(dhopmbI paboTHI €
00yJarOIIMMHUCS:

7.

O6o6matomee moBropeHue 11 moHsTHI 1
MeTo10B Kypca reometpun 10—11 xnaccos,
cucTemMaTu3anus 3Hanuil: "BekTopsl B
npocTpaHcTae”

MHTEJUIEKTyaJIbHbIE
UTPBI,
CTUMYJIHUPYIOLIHE
[I03HABATENIbHYIO

88.

O6o6matomee moBropeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 xnaccos,
cucTemMaTu3alus 3Hanuil: "BekTopsl B
npocTpaHcTae”

MOTHBALIUIO
00y4aromuxcs;

89.

O6o06matomee moBropeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 knaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOrpaHHuKa"

90.

O6o06maromee moBropenue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 xnaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOrpaHHuKa"

91.

O6o06matomee nmoBropenue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 xnaccos,
cucremaTusanuys 3Hanuit: "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Ten"

92.

Ob6o6muaroree noropeHue 11 noHATU U
MeTo10B Kypca reometpun 10—11 xnaccos,
cucreMaTtu3anus 3Hanuil: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

93.

HToroBast KOHTpoJIbHAs paboTa

94.

HToroBast KOHTpoJIbHAs paboTa

95.

[ToBTOpenue, 0600IICHUE U
cHUcTeMaTu3alus 3HaHU!

96.

Hcropus pasBUTHUS CTEPEOMETPUN KaK
HayKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

97.

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

98.

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTUH COBPEMEHHBIX
VHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

99.

I/ICTOpI/I}I Pa3BUTHA CTCPCOMCTPHHU KaK

https://resh.edu.ru/
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HayKH U €€ POJib B Pa3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUN

100.

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

101.

Wcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH ¥ €€ POJIb B PAa3BUTHU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U

102.

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B Pa3BUTUM COBPEMEHHBIX
VWH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Bcero: 102 gaca




